a cea ee tala 

mal FR Na Da I 5 
aaa tea Yas Tan 

ere renee rennet rea ee eS 


Ferien eee - 
Te i ann 8 a mes HAS ati INIT 
erin tanita RAE A nr i 
sarasota iran oO a ewe teat 
Seecerects 


aa 
Rarer e ae ae eet ae 


i mente AC? 
Celie tiara ace 


s Bees 
ene ne a Mim in Qe iT ns a manna Ph 7 min Ow eee at 
ren mera oa mea z S OES i atta 
Tana a Pa ar 


et Pn mr at 
wei or = 


alae Saat Tiel P ee Pots 
Te mena a ne EE Ne in i cal aie 
6 ia tint ER Sem 


ee : ria a 
So an is mS i in E is e : e 2 ‘tee ria ome 
nok faa Met ng TON Fae i Ta Jaime = Sia me Al anf ath OF aE nla IH: 
er a ee 
i ne el A nna a 
asin INH 
Fak wi! pe ee ea ead ICE mim 


eatin an ee eto 
Bi OR Ra 


3 1761 11554431 4 


Digitized by the Internet Archive 
in 2022 with funding from 
University of Toronto 


https://archive.org/details/31/761115544314 


ie iv } 


- 
i, 


ar) 


a ion =e 
ne a 


a 
ial 


7 


BAW retire rls 


Publications 


HHI | BANK OF CANADA 
BANQUE DU CANADA 


el 
FN 73 
-~ F237 


Financial System 
Review 


June 2008 


The Financial System Review and Financial Stability 


The financial system makes an important contribution to the welfare of all Canadians. The 
ability of households and firms to confidently hold and transfer financial assets is one 

of the fundamental building blocks of the Canadian economy. As part of its commitment 
to promoting the economic and financial welfare of Canada, the Bank of Canada actively 
fosters a safe and efficient financial system. The Bank’s contribution complements the 
efforts of other federal and provincial agencies, each of which brings unique expertise to 
this challenging area in the context of its own institutional responsibilities. 


The financial system is large and increasingly complex. It includes financial institutions 
(e.g., banks, insurance companies, and securities dealers); financial markets in which 
financial assets are priced and traded; and the clearing and settlement systems that underpin 
the flow of assets between firms and individuals. Past episodes around the world have 
shown that serious disruptions to one or more of these three components (whether they 
originate from domestic or international sources) can create substantial problems for the 
entire financial system and, ultimately, for the economy as a whole. As well, inefficiencies 
in the financial system may lead to significant economic costs over time and contribute to 
a system that is less able to successfully cope with periods of financial stress. It is therefore 
important that Canada’s public and private sector entities foster a financial system with 
solid underpinnings, thereby promoting its smooth and efficient functioning. 


The Financial System Review (FSR) is one avenue through which the Bank of Canada 

seeks to contribute to the longer-term robustness of the Canadian financial system. It 
brings together the Bank’s ongoing work in monitoring developments in the system and 
analyzing policy directions in the financial sector, as well as research designed to increase 
our knowledge. The strong linkages among the various components of the financial 
system are emphasized by taking a broad, systemwide perspective that includes markets, 
institutions, and clearing and settlement systems. It is in this context that the FSR aims to 


e improve the understanding of current developments and trends in the Canadian 
and international financial systems and of the factors affecting them; 


summarize recent work by Bank of Canada staff on specific financial sector policies 
and on aspects of the financial system’s structure and functioning; 


promote informed public discussion on all aspects of the financial system, together 
with increased interaction on these issues between public and private sector entities. 


The FSR contributes to a safe and efficient financial system by highlighting relevant 
information that improves awareness and encourages discussion of issues concerning 
the financial system. The Bank of Canada welcomes comments on the material 
contained in the FSR. 
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Notes 


The material in this document is based on information available to 22 May 2008 unless 
otherwise indicated. 


The phrase “major banks” in Canada refers to the six largest Canadian commercial 
banks by asset size: the Bank of Montreal, CIBC, National Bank, RBC Financial Group, 
Scotiabank, and TD Bank Financial Group. 


Assessing Risks to the Stability of the 
Canadian Financial System 


The Financial System Review (FSR) is one vehicle that the Bank of Canada uses to 
contribute to the strength of the Canadian financial system. The Developments 
and Trends section of the Review aims to provide analysis and discussion of 
current developments and trends in the Canadian financial sector. 


The first part of this section presents an assessment of the risks, originating from both 
international and domestic sources, that could affect the stability of the Canadian 
financial system. Key risk factors and vulnerabilities are discussed in terms of 
potential implications for the system's overall soundness. The second part of the 
Developments and Trends section examines structural developments affecting the 
Canadian financial system and its safety and efficiency; for example, developments 
in legislation, regulation, or practices affecting the financial system. 


The current infrastructure, which includes financial legislation, the legal system, 
financial practices, the framework of regulation and supervision, and the macro- 
economic policy framework, significantly influences the way in which shocks are 
transmitted in the financial system and in the macroeconomy, and thus affects 
our assessment of risks. 7 


Our risk assessment is focused on the vulnerabilities of the overall financial sys- 
tem, and not on those of individual institutions, firms, or households. We there- 
fore concentrate on risk factors and vulnerabilities that could have systemic 
repercussions—those that may lead to substantial problems for the entire finan- 
cial system and, ultimately, for the economy. In examining these risk factors and 
vulnerabilities, we consider both the likelihood that they will occur and their 
potential impact. 


Particular attention is paid to the deposit-taking institutions sector because of its 
key role in facilitating financial transactions, including payments, and its interac- 
tion with so many other participants in the financial system. For instance, these 
institutions assume credit risks with respect to borrowers such as households and 
non-financial firms. Thus, from time to time, we assess the potential impact that 
changes to the macrofinancial environment may have on the ability of households 
and non-financial firms to service their debts. 


Risk factors and vulnerabilities related to market risks are also examined. We as- 
sess the potential for developments in financial markets to seriously affect the fi- 
nancial position of various sectors of the economy and, ultimately, to disrupt the 
stability of the Canadian financial system. 
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Financial System Risk Assessment 


his section of the Review presents 
an assessment of the risks arising 
from both international and 
domestic sources bearing on the 
stability of the Canadian financial system. 
The objective is to highlight key risk fac- 
tors and vulnerabilities in the financial 
system and to discuss any potential impli- 
cations for the system’s overall soundness. 


Key Points 


e Although there has been some improve- 
ment in conditions over the past several 
weeks, strains in global credit markets have 
broadened since December. 


The process of financial system deleveraging 
appears to have led to wider spreads on 
fixed-income assets than would be justified 
by underlying credit risk. 


Enhanced disclosure of potential losses by 
several large global banks and efforts to 
strengthen their balance sheets are begin- 
ning to reduce counterparty concerns. 


Tensions in Canadian credit markets have 
been somewhat less severe than those in the 
United States. 


The strong balance sheet positions of the 
Canadian financial, non-financial, and 
household sectors have helped them to 
weather the turbulence. 


Weaknesses in the global financial system 
are now better understood, and improve- 
ments are being developed. 


The key risk to the financial system is that 
the downturn in the U.S. economy may be 
deeper than currently anticipated, increasing 
losses and forcing additional deleveraging. 


Overview 


Since the publication of the December Financial 
System Review (FSR), strains in credit markets 
have broadened and deepened. Estimates of 
potential financial sector losses from the deteri- 
oration in credit markets have increased, and 
uncertainty about the distribution of those 
losses has fuelled counterparty concerns. This 
exacerbated tensions in money markets and 
increased funding liquidity risks for financial 
institutions. Constraints on bank balance sheets 
and heightened risk aversion have been the cat- 
alysts for a deleveraging process that has affected 
even some of the more traditional segments of 
financial markets. The deterioration in financial 
conditions has also started to filter through to 
the real economy. The underlying dynamics of 
the financial market turmoil are now better un- 
derstood, however, and work is under way in 
both the public and private sectors to address 
the structural weaknesses that have been ex- 
posed in the global financial system. More re- 
cently, there have also been some tentative 
signs that investors’ appetite for risk may be 
starting to recover: yield spreads on fixed- 
income assets have retreated from their highs, 
demand has started to return to some of the 
worst-affected areas of the credit markets, and 
pressures in interbank funding markets have 
eased somewhat. 


The U.S. economy remains at the epicentre of 
the turmoil. The Federal Reserve has responded 
to the recent deterioration in the macroeco- 
nomic outlook with aggressive interest rate cuts. 
Several other major central banks have also re- 
duced their key policy rates as their economies 
have slowed. 


Central banks have also employed less-con- 
ventional policy measures to address the supply 
and distribution of liquidity in the financial 
system. When tensions in the interbank lending 
markets intensified in December, both in Canada 
and abroad, the Bank of Canada joined with 
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other major central banks in a coordinated ini- 
tiative aimed at improving market functioning 
through the provision of additional liquidity at 
maturities longer than overnight. These actions 
alleviated funding pressures at year-end, but 
spreads in term money markets remained above 
their pre-August levels. Interbank markets have 
been particularly volatile in the United States 
and Europe this year, reflecting the acuteness of 
counterparty concerns in these regions. Re- 
newed pressures from financial market dislo- 
cations led to a further round of coordinated 
market intervention by the world’s major central 
banks in March. Soon after these policy an- 
nouncements, the Federal Reserve extended 
emergency funding to Bear Stearns, a large U.S. 
investment bank, facilitating its acquisition by 
another firm. Against this background, global 
counterparty concerns have remained high, and 
money market stresses were only partially eased 
by policy actions. 


The balance sheets of the major global banks 
have come under increasing strain from the 
combined impact of writedowns, the down- 
grading of monoline insurers, the diversion of 
capital to rescue off-balance-sheet vehicles, and 
the reintermediation of loans into the banking 
system. Being increasingly short of balance 
sheet capacity, global banks have reduced their 
credit market exposures while also raising mar- 
gin requirements and cutting back on lines of 
credit to hedge funds and other geared invest- 
ment vehicles. The leverage that has supported 
credit market prices in recent years thus started 
to unwind, as the forced sale of assets into an illiq- 
uid market by investors seeking to reduce risk 
resulted in price declines that prompted further 
rounds of margin calls and fire sales of assets. 
This process has been complicated by valua- 
tion difficulties stemming from the opaque na- 
ture of many structured products and the lack of 
active trading in secondary markets. 


Against a background of weakness in the U.S. 
economy and deleveraging by financial institu- 
tions, market contagion cascaded from asset 
classes with weaker fundamentals to those with 
stronger fundamentals. What started as a prob- 
lem with assets related to U.S. subprime mort- 
gages undermined the strength of the global 
banking sector, thus spilling over into the 
broader financial markets and resulting in li- 
quidity-driven price declines that pushed up the 
yield spreads on a wide range of credit assets. 
Many valuation models based on underlying 
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economic fundamentals broke down as the 
market continued to weaken; stabilization will 
require reaching a price that will rekindle in- 
vestor demand for these securities. The widen- 
ing of spreads contributed to a virtual shutdown 
of new issuance in several key areas of credit 
markets, including residential mortgage-backed 
securities (RMBS), commercial mortgage-backed 
securities (CMBS), collateralized loan obligations 
(CLOs), and high-yield bonds. Equity markets 
have also been affected, as investors have begun 
to mark down their earnings expectations. 


These broad trends have characterized the asset 
markets of industrialized nations around the 
globe, including those in Canada. For example, 
spreads in Canadian corporate debt markets 
rose to near all-time highs, despite the relative- 
ly favourable outlook for the domestic econo- 
my. As discussed in the Highlighted Issue on 
p. 15, these wide spreads are more likely a 
reflection of the illiquidity of corporate debt 
markets than a measure of perceived underlying 
credit risk. Access to primary markets also re- 
mains limited in Canada; financial firms are 
still raising funds in the primary debt markets, 
but often at larger concessions relative to sec- 
ondary-market pricing. While most markets for 
asset-backed securities have also shut down, 
mortgage securitization is still possible under 
the government-insured National Housing Act 
Mortgage-Backed Securities (NHA MBS) Pro- 
gram, and these securities can be sold through 
the Canada Mortgage Bonds (CMB) Program, 
albeit at a wide spread over Government of 
Canada bonds. 


More recently, there have been tentative signs 
that the turbulence in global financial markets 
may be starting to subside. Several large global 
banks have enhanced the disclosure of potential 
losses and have succeeded in raising capital to 
strengthen their balance sheets; this appears to 
be helping to lower counterparty concerns, as 
reflected in the yield spreads on the banks’ credit 
default swaps (CDS), which have fallen back 
from their peaks. Demand for corporate bonds 
has also picked up moderately, and activity has 
started to resume in some of the worst-affected 
areas of the debt markets, such as the market for 
leveraged loans. Still, as detailed in the April 
2008 Monetary Policy Report, the Bank currently 
expects global credit spreads to remain elevated 
until the end of 2008 and to recede only gradu- 
ally over 2009. Furthermore, spreads are not ex- 
pected to return to the unusually low levels that 
prevailed before August 2007. 


Canadian financial situation 


Tensions in Canadian credit markets have been 
somewhat less severe than those in the United 
States. The Canadian economy and financial 
system appear to be well placed to absorb the ef- 
fects of the recent turbulence. 


On balance, Canadian banks remain healthy. 
Although earnings of the major Canadian banks 
have been adversely affected by capital market 
writedowns, these writedowns have been rela- 
tively moderate compared with those of the 
large Wall Street banks. The Canadian banking 
system remains well capitalized: core earnings 
have, so far, remained relatively intact, and 
banks have been able to raise additional capital. 
Thus far, the degree of reintermediation of lend- 
ing into the banking system has not created sig- 
nificant difficulties for Canadian banks, which 
have generally been able to access sufficient 
wholesale and retail financing (albeit at higher 
spreads) to support their own lending activities. 
Persistence of current unfavourable financial 
conditions would, however, dampen loan 
growth going forward. Bank profits will also 
likely come under further pressure. Revenues 
from investment banking activities will fall as 
securitization markets, a source of fee income, 
remain closed. Loan-loss provisions are begin- 
ning to rise from a low base, but the strong fi- 
nancial positions of the Canadian household 
and non-financial corporate sectors should lim- 
it the deterioration in the credit quality of loans. 
Although the major Canadian banks have some 
significant exposures to various markets in the 
United States, these appear to be manageable 
(see Box 3). 


The non-financial corporate sector remains in 
good financial shape on the whole, reflecting 
strong profit growth, solid margins, and large 
holdings of liquid assets. This resilience in the 
face of a U.S. slowdown has been supported by 
strong global demand for commodities. Non- 
energy sectors with high exposure to interna- 
tional trade, however, have generally seen prof- 
its decline over the past year, reflecting the 
fallout from the U.S. slowdown and the stronger 
Canadian dollar. With limited access to capital 
markets, firms are increasingly drawing on their 
existing credit facilities with banks. Overall, 
growth in business credit has remained above 
its long-term average, despite some tightening 
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of bank lending conditions.! This tightening is 
likely to translate into some modest slowing of 
business credit growth. Strong balance sheets 
should still allow firms room to continue to 
expand their capital spending, but weaker 
demand conditions and increased material 
and fuel costs are likely to prove challenging 
for some sectors, particularly forest products 
and non-commodity, export-oriented industries. 


The overall financial situation of the household 
sector also appears sound, as evidenced by ag- 
gregate indicators such as mortgage loan arrears 
and personal bankruptcies, which remain at low 
levels. With the cost of borrowing for house- 
holds having declined in spite of rising spreads, 
and with little evidence of any tightening in the 
terms and conditions of household credit, bor- 
rowing has continued to grow at a strong pace. 
This has contributed to an increase in the debt- 
service ratio, which nonetheless remains relatively 
low by historical standards. Some modest deteri- 
oration in household balance sheets may be 
expected, owing to declines in financial-asset 
prices and slower economic growth. Household 
credit growth should also decelerate. The pace 
of increase in house prices is likely to continue 
to moderate. While a widespread decline in 
house prices does not currently appear likely 
in Canada, a weaker housing market represents 
the main risk to household net worth. 


Risks 


Global credit markets remain very fragile, al- 
though there has been some general improve- 
ment in market conditions over the past month 
or so. Investors remain wary of re-entering illiq- 
uid markets where further downside potential 
exists, even though market participants largely 
agree that credit assets have already undershot 
any conventional measure of fair value. Forced 
selling by leveraged investors may again push 
asset prices lower. Against this background, the 
situation remains highly uncertain. 


Further shocks could expose a number of vulner- 
abilities in the financial system. Such a shock 
could emanate either from within the financial 


1. See the Bank of Canada’s Business Outlook Survey, Spring 


2008, for indicators of credit conditions for businesses. 
The Highlighted Issue on p. 24 discusses broader trends 
in credit growth within the economy. 
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system itself, such as the collapse of a hedge 
fund resulting in the sudden forced liquidation 
of a large portfolio of assets, or from a much 
deeper and more protracted downturn in the 
U.S. economy. 


The key risk would appear to be the economic 
situation in the United States. If the U.S. eco- 
nomic recovery proved slow to gain traction 
amid low levels of business and consumer con- 
fidence, the “adverse feedback loop” between 
the real economy and financial markets could 
intensify. This would likely result in tighter 
lending criteria, leading to a more widespread 
deterioration in the underlying credit quality of 
consumer and corporate loan portfolios. This, 
in turn, could trigger additional liquidity prob- 
lems in financial markets. Associated losses 
would further erode bank capital, leading to 
renewed concerns over counterparty risks and 
higher funding costs in interbank markets. Fur- 
ther rounds of forced deleveraging by financial 
institutions and by leveraged investors could 
deepen the liquidity and credit crunch. Equity 
markets could also experience sharp falls in re- 
sponse to the deteriorating economic outlook, 
and the U.S. dollar could experience sharp 
downward pressure. 


A deeper-than-expected downturn in the U.S. 
economy would be transmitted to the rest of 
the world through trade channels, as well as 
through financial markets, particularly via the 
negative impact on credit conditions. Emerging- 
market economies would be vulnerable to a 
sudden reversal of capital inflows, with poten- 
tial adverse consequences for foreign investors. 
Commodity prices would also be vulnerable to 
a softening of global demand. 


Such an outcome (weaker U.S. and global de- 
mand and a decline in commodity prices) 
would depress the profits of Canadian exporters, 
with knock-on effects for the broader economy. 
Canadian banks would likely experience further 
significant writedowns, the profits of their core 
business lines could contract, and loan-loss 
provisions could rise sharply. This could have 
a significant negative impact on the capital 
ratios of the major Canadian banks. 


Balance sheet constraints and higher funding 
costs for banks could translate into a reduction 
in aggregate lending to the economy. Credit 
conditions for businesses and consumers would 
tighten significantly, and default losses on 


corporate and household lending would rise. 
Consumer wealth would also decrease as the val- 
ue of their financial investments declined and 
house prices weakened in some areas; housing 
markets in Western Canada would be particularly 
vulnerable to a sharp fall in commodity prices. 


While the probability of such outcomes materi- 
alizing is relatively low, they nonetheless 
warrant careful consideration by financial insti- 
tutions because of the potentially large negative 
repercussions. On the whole, major Canadian 
financial institutions appear to have the mar- 
gins for coping with such outcomes, and the 
Canadian financial system’s ability to weather 
these potential adverse developments remains 
sound. 


Mitigating risks to the financial 
system 


Recent events highlight the need for decisive ac- 
tion by both policy-makers and market partici- 
pants to address the shortcomings that have 
been exposed in the global financial system. In 
the public sector, the Financial Stability Forum 
(FSF) is playing an important international co- 
ordinating role; its report outlining wide-rang- 
ing recommendations for strengthening the 
global financial system was endorsed by the G-7 
finance ministers and central bank governors 
on 11 April.” 


Immediate actions to ease the strains in finan- 
cial markets need to focus on restoring the con- 
fidence of investors. Central bank market 
interventions aimed at addressing elevated pres- 
sures in the short-term funding markets have 
helped in this regard. The Federal Reserve's ag- 
gressive reduction of its key policy interest rate 
has also reduced the risk of a sharp downturn in 
the U.S. economy. Many central banks have 
been working to strengthen their ability to re- 
spond to financial risks. In this respect, the Fed- 
eral Reserve has introduced new credit facilities, 
and the Government of Canada has proposed 


2. The full report is available at <http://www.fsforum.org/ 


publications/FSF_Report_to_G7_11_April.pdf> 
and the accompanying statement of the G-7 finance 
ministers and central bank governors at <http:// 
www.fin.gc.ca/activty/g7/g7110408e.html>; see the 
Highlighted Issue on p. 17 for a summary of the 
recommendations. 


amendments to the Bank of Canada Act to mod- 
ernize the Bank’s powers, to allow it to support 
the stability of the financial system.° 


The FSF report also identifies priority actions to 
be undertaken in the private sector to facilitate 
the adjustment of financial markets. It calls on 
financial institutions to enhance the disclosure 
of their risk exposures, writedowns, and fair- 
value estimates for complex and illiquid instru- 
ments; to strengthen risk-management practices; 
and to recapitalize bank balance sheets. It also 
calls for greater transparency regarding the com- 
position of structured products to improve the 
pricing of risk. 


Policy-makers are also considering potential ac- 
tions aimed at enhancing the resilience of mar- 
kets and financial institutions over the medium 
term. The FSF report highlights several key areas 
for reform, including strengthened supervisory 
oversight of banks’ capital, liquidity, and risk- 
management practices, as well as measures 
aimed at addressing shortfalls in the credit-rat- 
ing process for structured products. It indicates 
that, going forward, the FSF also intends to ex- 
amine more closely the forces that contribute to 
procyclicality in the financial system and possi- 
ble options for mitigating them. The report 
notes that it is important that any policy re- 
sponse avoid exacerbating financial stress in the 
short term. Overall, the report provides a useful 
template for reform, but national policy-makers 
must still be careful to ensure that any changes 
to the regulatory framework governing financial 
markets will promote an appropriate balance 
between the stability of the financial system and 
its efficiency. 


3. See “Financial Market Turmoil and Central Bank Inter- 
vention” on p. 71 for a discussion of the economic 
rationale for these powers. 

4. Fora discussion of proposals for enhancing the credit- 
rating process, see “Reforming the Credit-Rating Pro- 
cess,” Financial System Review, December 2007. 
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Developments and Trends 


The Financial System 


Financial markets 


Since the publication of the December FSR, con- 
ditions in global credit markets have deteriorat- 
ed, with strains spreading further beyond 
mortgage-related debt to the broader credit mar- 
kets. The broadening of the turbulence in finan- 
cial markets has developed against a backdrop 
of mounting concerns over liquidity constraints 
and systemic risk at financial institutions, and a 
deterioration in global (especially U.S.) economic 
prospects. Pressures on bank balance sheets re- 
lated to subprime-related writedowns, higher 
funding costs, and the recapitalization of mono- 
line insurers (Box 1) have contributed to a rapid 
deleveraging across financial market partici- 
pants. This process has become self-reinforcing, 
as fire sales of credit instruments by leveraged 
investors into illiquid markets (to meet higher 
margin calls, for example) have put further pres- 
sure on asset prices, leading to further rounds of 
deleveraging. Contagion has thus extended 
throughout the credit markets, resulting in a sig- 
nificant widening of spreads on a broad range 
of credit assets and a virtual shutdown of new 
issuance in several major segments of the global 
fixed-income market (see Box 2 for details on the 
importance of the affected markets in Canada). 


Recently, however, there has been some encour- 
aging evidence that credit market tensions may 
be starting to abate, as CDS spreads, including 
those for the major global banks, have started 
to narrow (Chart 1). Demand for corporate 
bonds is also returning, and activity has re- 
sumed in some of the worst-affected areas of the 
credit markets. 


While volatility in equity and foreign exchange 
markets has been high compared with recent 

history, these markets have not experienced the 
dislocations occurring in the credit universe, and 
they continue to function in an orderly manner. 


With the process of deleveraging and recapital- 
ization across global financial intermediaries 
continuing, some time will be required before 
regular liquidity conditions are restored to affected 
markets and normal functioning resumes. 


Money markets 


The elevation of spreads in funding markets for 
financial institutions reflects a sharp increase in 
the size of their balance sheets and a correspond- 
ing increase in their demand for funds. This 
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Box 1 
Why Monolines Matter 


Traditionally, monoline insurance companies 
(monolines) have provided the issuers of U.S. mu- 
nicipal bonds with credit-default insurance by 
guaranteeing the timely payment of the interest 
and principal, thus allowing these issuers to obtain 
a AAA rating, which they otherwise would not have 
received.' This innovation increased the market- 
ability of municipal debt and, thus, reduced the in- 
terest rates that municipal issuers had to offer. By 
2007, the six largest monolines insured approxi- 
mately half of the US$2.6 trillion U.S. municipal 
debt market. Over the past decade, however, as 
structured debt markets became increasingly im- 
portant, monolines began to change their business 
model. They started to guarantee the timely repay- 
ment of the principal and interest on the underly- 
ing assets of structured debt instruments such as 
CDOs. For this service, they received insurance pre- 
miums, either from issuers of structured products 
or from institutional investors who held specific 
products and wanted to hedge their exposure to 
credit risk.* Monolines devoted a growing share of 
their overall business to this area, and by late 2007, 
approximately 40 per cent of the US$3.3 trillion in 
total outstanding debt insured by the monoline in- 
dustry was based on structured credit products. 


Insuring structured credit instruments implied 
higher levels of risk. Although monolines used un- 
derwriting criteria that were conservative by histor- 
ical standards, the very high level of leverage they 
typically employed? left very little margin for error. 
Given the significant losses in the market for struc- 
tured products, many financial market participants 
began to question whether the monolines had 
adequate capital to honour their obligations and, 
correspondingly, whether these insurers still 
warranted the credit ratings that allowed them to 
offer AAA guarantees on insured products. 


The removal of the AAA credit rating from mono- 
lines would affect two groups of market partici- 
pants in particular: the U.S. municipal issuers and 
large global investment banks. Without the mono- 
lines’ guarantee, most U. S. municipal issuers 
would likely face significantly higher costs of debt 


1. “Monoline” insurance companies are so-called 
because they focus on a single product line: insuring 
financial debt. Federally regulated Canadian insur- 
ance companies are prohibited from offering such 
insurance, and so monoline companies are non- 
Canadian firms. 

2. Typically, monolines did this by writing credit 
default swaps with bank counterparties. 

3. Their ratios of assets to equity ranged from the low 
90s to well over 200 at the end of 2006. 
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financing. The failure of the municipal “auction- 
rate securities” market in early 2008 clearly showed 
the effects of the loss of investor confidence in 
monolines: during this episode, even well-known 
issuers of high-quality municipal debt saw their 
financing cosis briefly spike to interest rates over 
20 per cent.* 


Large global investment banks, the primary coun- 
terparties to the monolines’ structured products, 
are exposed to monoline-related losses in two ar- 
eas. First, if monolines lose their AAA status, the 
marked-to-market value of their insurance is di- 
minished, and the underlying insured asset would 
have to be marked down accordingly. Second, the 
market value of any credit default swaps sold to the 
banks by monolines would also decline. The in- 
ability of monolines to honour these insurance 
contracts would cause any hedged credit exposures 
to revert to unhedged status, against which the 
banks would have to allocate capital reserves. 


It is difficult to estimate the total exposure of invest- 
ment banks to the downgrades of monoline credit 
ratings. Accordingly, estimates of aggregate invest- 
ment bank exposure to monoline credit down- 
grades vary and tend to be scenario-specific. Most 
estimates are large, however, with “ Worst: case” sce- 
narios of approximately US$125 billion. These 
losses—should they occur—would be in addition 
to all other losses suffered by investment banks on 
their subprime-mortgage and other credit-product 
investments, and would likely further constrain the 
ability of banks to extend credit to the economy. 


One Canadian bank has had widely publicized 
problems with insurance purchased from ACA Fi- 
nancial Guaranty. Standard & Poor's lowered the 
credit rating on this monoline to CCC (the lowest 
junk rating above default) late in 2007. This caused 
the bank to write down the value of the contracts it 
held with ACA Guaranty by $2.2 billion. This was 
just a partial writedown; the bank indicated that 
full writeoff would lead to further substantial loss- 
es. Other Canadian banks have also reported some 
monoline exposure. 


4. Auction-rate securities are a form of floating-rate, 


long-term municipal debt in which the coupon level 
resets at regular dates according to an auction pro- 
cess. As the monoline guarantee for these securities 
came into question, investor willingness to bid for 
them at the auctions declined, causing yields to 
increase. 

5. S. Glasser, “Monoline Downgrades: Understanding 
the Impact,” Barclays Capital (January 2008): 1-19. 
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Box 2 


Structure of Canadian Capital Markets 


Figure A Size of Canadian Capital Markets—2007®) 
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(a) All data are December 2007 at book value, except equities at market value. Sources: Bank of Canada Banking and Financial Statistics, 


National Balance Sheet Accounts (Statistics Canada), OSFI, and the TSX. 


b) Issued in Canada by Canadian and foreign corporations 
c) Issued in Canada and abroad by Canadian corporations 


( 
( 
(d) Loans by Canadian financial institutions to Canadian and foreign borrowers for business purposes 
( 


e) These trusts were frozen under the Montreal Accord in August 2007. 


This box outlines the size and structure of the 
capital markets in Canada. In light of the ongoing 
financial market dislocations, this puts into 
perspective the importance of the affected markets 
in Canada. 


As in other mature capital markets, corporate equi- 
ties represent the largest source of corporate financ- 
ing in Canada, accounting for about one-third of 
the overall securities market.! The relative impor- 
tance of corporate securities is somewhat higher in 
Canada and the United States than in the United 
Kingdom and the euro area, where firms have tradi- 
tionally relied more heavily on bank loans.” This 
suggests that Canadian and U.S. corporations may 
be somewhat more directly affected by a deteriora- 
tion in financial market conditions than firms in 
the United Kingdom or the euro area. The balance 
sheet leverage of Canadian firms has improved 


1. Global comparisons as of 2006. See McKinsey Glo- 
bal Institute, Mapping Global Capital Markets: Fourth 
Annual Report (2008) and the Bank of England’s 
Financial Stability Report (October 2007). In Can- 
ada, the relative shares of the major components 
changed very little from 2006 to 2007. 

2. For further details, see D. C6té and C. Graham, 
“Corporate Balance Sheets in Developed Econo- 
mies: Implications for Investment,” (Working Paper 
No. 2007-24, Bank of Canada, 2007). 
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significantly in recent years relative to those in the 
United States and the United Kingdom, however, 
which would suggest that Canadian firms are better 
positioned to confront economic and financial 
shocks. 


In the United States and Europe, the issuance of 
structured financial products increased exponen- 
tially between 2000 and July 2007, when the finan- 
cial crisis began. Over the same period, the asset- 
backed security (ABS) segment in Canada nearly tri- 
pled in size; ABS represents a slightly smaller share 
of the Canadian securities market (5 per cent) than 
of global markets (7 per cent). As it has elsewhere, 
the erosion of investor confidence in structured 
products has seriously impaired the functioning of 
the Canadian ABS market since July 2007. Mortgage 
securitization in Canada is still possible, however, 
under the NHA MBS Program, which benefits from 
an explicit government guarantee. This program ac- 
counts for close to 90 per cent of total outstanding 
residential mortgage-backed securities in Canada, 
and recent growth has been strong (see Highlighted 
Issue on p. 24). It should also be noted, however, 


3. The IMF 2008 Global Financial Stability Report (April) 
p. 56, notes that issuance of CDOs, ABS, and MBS in 
the United States and Europe grew from US$500 bil- 
lion in 2000 to US$2.6 trillion in 2007. 


Box 2 


Structure of Canadian 
Capital Markets (continued) 


that less than a quarter of total outstanding residen- 
tial mortgages in Canada are securitized, compared 
with almost 60 per cent in the United States. 


Nonetheless, exposure to U.S subprime mortgages 
and CDOs has led to a crisis of investor confidence 
in Canada’s ABCP market, particularly in non- 
bank-sponsored ABCP, the segment of Canada’s se- 
curities market that has been most affected by the 
market turmoil. Since last August, non-bank-spon- 
sored ABCP has been frozen under the terms of the 
Montreal Accord, as interested parties work to 
reach an agreement for restructuring the ABCP into 
longer-term instruments. ABCP has been an impor- 
tant source of short-term financing for Canadian 
firms over the past several years. Including non- 
bank-sponsored ABCP, it represents about 33 per 
cent of the Canadian ABS market and nearly 50 per 
cent of privately issued short-term paper. 


Financial System Review — June 2008 


increase is the result of the reintermediation of 
off-balance-sheet assets, constraints in accessing 
securitized funding markets, and the increased 
reliance of corporations on bank lending (see 
Highlighted Issue on p. 24). 


The lack of transparency and secondary-market 
pricing in many structured products has made it 
difficult to gauge the potential loss exposure of 
financial institutions with any accuracy. This has 
increased counterparty concerns, which has also 
contributed to significantly higher spreads in inter- 
bank funding markets (Chart 2) and raised 

funding liquidity risk for financial institutions. 


Strains also continue to be evident in the market 
for asset-backed commercial paper (ABCP). How- 
ever, liquidity conditions have recently improved 
for bank-sponsored programs,” and borrowing 
costs have decreased. Nevertheless, costs remain 
elevated relative to short-term risk-free rates, and 
secondary-market liquidity remains very limited. 


Overall, credit spreads in money markets have 
increased significantly since the beginning of the 
turmoil and remain elevated. Liquidity remains 
inversely related to the borrowing term, with 
lenders reluctant to provide funds for terms 
greater than one month without significant 
compensation. Given the strong interlinkages 
between global financial markets, the persistence 
of these pressures prompted a coordinated re- 
sponse from the Bank of Canada and other major 
central banks to provide markets with additional 
liquidity on two separate occasions.° Although 
market liquidity has improved somewhat, with 
term funding more readily available, and 
despite the improvement in credit spreads since 
year-end, signs of funding pressures remain. 


5. As indicated in the December FSR, the market for 
non-bank-sponsored ABCP is no longer active, with 
roughly $32 billion undergoing a restructuring under 
the Montreal Accord, which is targeted to take effect 
this month. The last hurdle was crossed when the 
proposed restructuring was approved by a majority of 
creditors. 

6. Coordinated policy initiatives were announced on 
12 December 2007 and 11 March 2008. A third coor- 
dinated policy response was announced on 2 May, 
but the Bank of Canada did not participate. From 
20 March 2008 to 15 May, the Bank of Canada auc- 
tioned $2 billion of 28-day term purchase and resale 
agreements every two weeks. (Later operations were 
rollovers of previous operations.) On 29 May 2008, 
the Bank reduced by $1 billion the outstanding 
amount of term financing. 


Developments and Trends 


Given persistent funding pressures in money 
markets, the U.S. Federal Reserve has introduced 
additional measures to address the need for 
liquidity in term money markets. These include 
the introduction of a Primary Dealer Credit Fa- 
cility,” a Term Securities Lending Facility,® and 
modifications to the Term Auction Facility? that 
were introduced in December 2007. Evidence to 
date suggests that while these measures have 
been useful in containing concerns about 
constraints on financial institution liquidity, 
they have not resulted in a material decline in 
funding pressures. In Canada, increased yield 
spreads in term money markets have generally 
been less severe than in the United States and 
elsewhere (Chart 2). Since the end of April, 
there has been a general improvement in 
Canadian money market conditions: bank 
funding costs have fallen markedly and are well 
below those in a number of other currencies. 


Mortgage debt markets 


While the problems in the subprime sector of 
the market for residential mortgage debt are 
now well known, concerns have spread to the 
broader market for mortgage-backed debt. For 
example, the market for conforming mortgages, 
specifically those repackaged and sold by U.S. 
Government Sponsored Entities (GSEs), such as 
the Federal Home Loan Mortgage Corporation 
(Freddie Mac) and the Federal National Mortgage 
Association (Fannie Mae), experienced a dispro- 
portionately sharp rise in yield spreads relative 
to the expected modest deterioration in the un- 
derlying assets (high-quality mortgage loans) 
(Chart 3). Although partly related to finan- 
cial concerns about the GSEs themselves, !° this 
widening bears witness to a strong investor 


7. The Primary Dealer Credit Facility is an overnight 
facility for primary dealers available on an ad hoc basis 
at the initiative of the borrower. Credit is rationed 
through prices, with loans granted at a rate equal to 
that for primary credit at the Federal Reserve Bank of 
New York under the discount window. 

8. The Term Securities Lending Facility provides primary 
dealers with the opportunity to borrow Treasuries for 
a term of 28 days in exchange for a broader list of secu- 
rities than the traditional securities-lending program. 

9. The Term Auction Facility provides the depository 
institutions eligible for primary credit under the dis- 
count window with access to collateralized loans for 
a term of 28 days. 

10. Both Fannie Mae and Freddie Mac have had to raise 
capital on two separate occasions, as well as cut their 
dividends, in order to repair their balance sheets in 
conjunction with reported mortgage-related losses. 
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Chart 2 


Spreads between 3-Month LIBOR and 
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Chart 4 Yield Spreads on Canadian Corporate Bonds 
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aversion to any mortgage-related products, as well 
as the deleveraging of market participants invested 
in these high-quality mortgage products. 


Strains have also appeared in the U.S. market 
for commercial real estate debt. For instance, 
the AAA tranche of the CMBX index, a synthetic 
proxy for the value of commercial mortgage- 
backed securities, has fallen dramatically. 
The price declines in this market, while partly 
reflecting the overall weakness in the U.S. 
economy, have also likely been driven by 
contagion from the residential mortgage market. 


While the Canadian subprime market is not 
currently a source of concern (refer to p. 30), 
the Canadian mortgage-debt market has been 
affected by recent developments. Specifically, 
issues of the Canada Mortgage Bond (CMB) Pro- 
gram, whose underlying assets are composed of 
mortgage-backed securities insured under the 
NHA, have experienced a widening of their yield 
spread relative to Government of Canada bonds 
(Chart 3). It is difficult to gauge the extent to 
which this widening reflects investor aversion to 
mortgage-related products, rather than the sharp 
increase in supply: Canadian financial institu- 
tions have increasingly turned to CMBs as a source 
of wholesale funding since the turmoil began 
(see Highlighted Issue, on p. 24 for more detail). 


As an alternative source of funding, Canadian 
banks have recently begun to issue covered 
bonds in the European market (Highlighted 
Issue on p. 33). Covered bonds are secured 
debt instruments issued by financial institu- 
tions and are traditionally seen by investors 
as a Safe, liquid alternative to government 
bonds. The European covered bond market has 
not been immune to the recent market disrup- 
tions, however, since many of the assets under- 
pinning covered bonds are tied to residential 
mortgages. Investors have increasingly begun 
to differentiate among covered bonds on the 
basis of issuer, country of origin, legal struc- 
ture, and quality of underlying assets, despite 
very few rating downgrades. Demand for covered 
bonds has fallen, particularly for bonds issued 
by banks in those countries where housing 
markets have declined, such as Spain. '! 


11. As such, recent new issuance has been weighted more 
heavily towards the private placement market, where 
dealers can be more assured of demand conditions 
before the actual sale of these bonds occurs. 
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Structured markets 


Dislocations have been particularly severe in the 
market for structured products, such as collater- 
alized debt obligations (CDOs), where price de- 
clines have been dramatic. Since December, as 
credit spreads continued to widen, many of the 
triggers embedded in structured products have 
been activated, resulting in forced selling or re- 
hedging of credit exposure. This has served to 
reinforce and extend the repricing. 


With secondary markets inactive, the valuation 
of many structured products remains difficult. 
When pricing is available, CDO tranches now 
trade at a significant discount relative to corpo- 
rate debt. This partly reflects the belated acknowl- 
edgement that the credit ratings of structured 
products do not accurately reflect the probability 
or severity of downgrades. Overall, participants 
in structured debt markets increasingly differen- 
tiate on the basis of superior transparency and 
simplicity of structure. Nevertheless, the form 
that structured markets will take going forward 
remains unclear. 


Corporate debt markets 


Globally, yield spreads on investment-grade 
corporate bonds have increased. In Canada and 
the United States, for example, spreads reached, 
or approached, all-time highs (Charts 4 and 5) 
before easing back in recent weeks.!* While at 
least part of the increase in credit spreads last 
summer reflected a healthy correction of exces- 
sively low spreads, the recent widening has, in 
many cases, gone beyond what current funda- 
mentals might dictate. For example, at its peak 
in April, the cost of default protection in many 
markets implied default rates significantly 
greater than those experienced during the last 
two recessions. 


It appears that the process of financial system 
deleveraging has exaggerated the movement in 
corporate debt spreads relative to underlying 
credit risk. Indeed, as discussed in the Highlighted 
Issue on p. 15, the lack of market liquidity ap- 
pears to be a significant factor behind the wid- 
ening of spreads on corporate credit in Canada, 


12. The pronounced movement in investment-grade credit 
spreads also reflects the high concentration of financial 
sector issuers in the index. The credit spreads of these 
companies have been more affected by rising systemic 
concerns. 
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particularly for debt issued by investment-grade 
financial institutions. 


Despite the increase in credit spreads, the over- 
all impact on the cost of corporate borrowing 
has been mitigated by the decreased yields on 
sovereign bonds, both in Canada and abroad 
(Chart 6). A significant tiering of credit has also 
occurred, however, with lower-rated borrowers 
experiencing both higher costs and reduced 
access to markets. 


In Canada, as elsewhere, access to primary 
markets for corporate debt has been a concern. 
Canadian firms, particularly those in the finan- 
cial sector, were still actively raising funds in the 
primary debt market, but often at larger conces- 
sions relative to pricing in secondary markets. 
In recent weeks, however, access to markets has 
increased considerably, banks have funded 
more than they initially expected, and conces- 
sions to the secondary market have decreased. 
The strong balance sheet positions of non-finan- 
cial firms, as well as the economic outlook and 
volatile market conditions, have likely caused 
many of these firms to delay market issues and/ 
or increase their reliance on bank financing. 


While credit spreads in the U.S. market for high- 
yield bonds have also increased significantly 
since July 2007, these spreads, unlike those for 
investment-grade bonds, remain well below the 
highs witnessed earlier in the decade related to 
the bursting of the technology sector bubble. Is- 
suance in the high-yield market has been mini- 
mal, however, since access to this market has 
essentially been closed to many issuers (al- 
though activity has started to pick up again in 
recent weeks). The lack of access to primary 
markets by non-investment-grade firms is an 
important credit constraint, not only for U.S. 
firms but also for similarly rated Canadian 
firms that rely on the U.S. market for funding 
(Ghiarayt? 


13. See S. Anderson, R. Parker, and A. Spence, “Develop- 
ment of the Canadian Corporate Debt Market: Some 
Stylized Facts and Issues,” Financial System Review 
(Ottawa: Bank of Canada, December 2003): 35-41. 
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Chart 6 Yields on Canadian Corporate Bonds and 
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Highlighted Issue 


Decomposing Canadian corporate 
investment-grade spreads: What 
are the drivers of the current 
widening? 


Prepared by Alejandro Garcia and Toni Gravelle 


Yield spreads on Canadian corporate bonds began 
to widen last summer as the crisis in the subprime- 
mortgage market started to take hold (see top 
line in Chart 8). Spreads for investment-grade 
debt are now far wider than one would expect 
based on past experience with economic down- 
turns and given that Canada's economy is in a 
healthier position than the U.S. economy. This 
Highlighted Issue examines the extent to which 
recent movements in the credit spread for in- 
vestment-grade corporate debt have been driven 
by factors not related to credit risk, such as a 
drying up of market liquidity for debt issued by 
corporations. 


In general, two important components drive 
variations in corporate yield spreads. One is the 
expected loss from default, the other relates to risk 
premiums. This latter component can be further 
decomposed into two types: a credit-risk premi- 
um and an illiquidity premium. The expected loss 
from default generally reflects the fundamentals 
of the firm, such as the degree of leverage and its 
ability to generate a stable stream of profits. The 
credit-risk premium is related to the variability of, 
or uncertainty about, potential loss from default. 
Both the credit-risk premium and the expected 
loss from default are affected by changes in mac- 
roeconomic activity.'* When combined, these 
two components comprise the part of the yield 
spread attributed to default-related credit risks. 


The illiquidity premium, a non-credit-risk factor, 
relates to a lack of general market liquidity. More- 
over, the credit-risk and illiquidity premiums, like 
other risk premiums, can vary with any change 
in the risk appetite of investors and are therefore 
likely to be positively correlated over time. 


To identify the first two components, the expected 
loss from default and the credit-risk premium, 
we use a structural credit-risk model. These 
models treat the firm’s equity and debt as 


14. Credit-risk premiums rise during economic slowdowns, 
given the concurrent rise in macroeconomic (and, in 
turn, firm-level) uncertainty. 
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contingent claims on the firm’s assets, with debt 
having a priority claim.!° In particular, the total 
value of the firm’s assets is modelled as a time- 
series variable. Default occurs when asset values 
fall below the value of the firm's debt. The lower 
the value of assets relative to debt and the 
greater the variability of asset values over time, 
the more likely a firm is to default and, as such, 
the greater should be the two components related 
to credit: the expected loss from default and the 
credit-risk premium. 


Using a structural model based on Churm and 
Panigirtzoglou (2005), we obtain the implied 
expected loss from default and credit-risk premium 
from the level and variability of the asset values 
of the firms included in the credit-spread index. !° 
We derive the illiquidity premium from the differ- 
ence between the observed spread and the sum 
of the expected loss from default and the credit-risk 
premium (i.e., the credit-risk component).'” 


Decomposition of spreads into 
risk factors 


The results from our model estimation, using 
monthly data, indicate that since July 2007, 
investment-grade firms have experienced an 
increase in both the credit-risk component (sec- 
ond from the top line in Chart 8) and the illi- 
quidity premium (Chart 9). 


As of 21 May 2008, while the actual spread was 
179 basis points, the expected loss, credit-risk pre- 
mium, and illiquidity premium were 20, 34, and 
125 basis points, respectively. Comparable figures 
for end-July 2007 were 85, 21, 5, and 59 basis 
points, respectively. The increase in the invest- 
ment-grade credit spread can thus be attributed 
to an increase in the credit-risk and illiquidity 
premiums above their recent historical norms.!® 


15. See Huang and Huang (2003) for a comprehensive 
review of structural credit-risk models. 

16. We thank the Bank of England for providing us with 
the Matlab code for the model's implementation. 

17. Technically, this residual measures all non-credit- 
risk factors that can affect the credit spread. However, 
several empirical studies have documented that non- 
credit-risk factors tend to proxy the market illiquidity 
of corporate bonds. See Longstaff, Mithal, and Neis 
(2004) and Ericsson and Renault (2006). 

18. The credit-risk component reached its peak level of 
89 basis points in March 2008, and the illiquidity 
premium reached its peak level of 125 basis points in 
May 2008. 
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Chart 9 


Risk Premiums on Canadian Investment- 
Grade Bonds : 
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The rise in the credit-risk premium and the 
sharper rise in the illiquidity premium of the 
investment-grade index can be partly explained 
by the composition of the index. The Canadian 
index for yield spreads on investment-grade 
bonds contains a high proportion of financial 
firms (approximately 55 per cent of the index in 
2007). Globally, financial firms are at the epi- 
centre of the ongoing credit turmoil, and the rise 
in the credit-risk and illiquidity premiums for 
these firms, including those in Canada, is con- 
sistent with the rise in their funding liquidity 
risks, as assets are brought back onto their bal- 
ance sheets and as access to certain segments of 
the securitized and/or structured markets is 
more constrained for these firms than in the 
past. This funding risk interacts with, and 
drives, the rise in credit-risk factors for banks 
and the illiqu uidity premium for their debt in- 
struments. ~ We observe the rise in the latter 
when investors indiscriminately reduce their 
demand for bank debt, securities become less 
liquid, and yield spreads widen further than 
bank fundamentals would indicate. Recent re- 
search on the components of corporate spreads 
for the United States and the United Kingdom 
also shows that the illiquidity premium for in- 
vestment-grade firms increased during the last 
quarter of 2007 (Webber and Churm 2007). 


As illustrated in Chart 9, the rise in the illiquid- 


ity premium for investment-grade firms is 
markedly higher than recent historical norms. 
The behaviour of the illiquidity premium is 
consistent with the nature of the crisis, because 
the repricing of credit risk is centred in financial 
institutions. Currently, as mentioned, financials 
are perceived to be strained and dominate the 
Canadian investment-grade index. The strain in 
financial institutions can be seen in Chart 10, 
which shows the yield spread for the two com- 
ponents making up the index: industrials and 
financial institutions. Chart 10 shows how the 
difference between the yield spread on industrials 
and that on financial institutions narrowed 
(and at times turned negative) since July 2007, 
indicating a rise in the perceived riskiness of 
Canadian financial firms relative to industrial 


19. See IMF (2008) for more on the interaction between 
market liquidity risk and the funding liquidity risk 
faced by banks during the credit turmoil. 
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firms. This, in turn, was a reflection of global 
concerns regarding financial systemic risk.* 


Caveat 


Recent research that expands structural models 
by including them in a broader macroeconomic 
setting has shown that credit-risk premiums 
may, in fact, account for a larger portion of the 
overall spread than indicated by the “traditional” 
structural model (Chen 2008). This suggests 
that the results of “traditional” structural mod- 
els such as that used in this study should be in- 
terpreted with caution, and should focus on the 
direction in which risk factors evolve, rather 
than on the specific values of the relative contri- 
butions of the factors. 


Highlighted Issue 


Broad recommendations for 
reform in light of the recent 
market turmoil 


Prepared by Jim Armstrong 


Committees of central banks, regulators, and 
international institutions have analyzed the or- 
igins of the recent turmoil in financial markets 
and have proposed measures to strengthen the 
resilience of the financial system.?! There is a 
broad convergence of views among these pro- 
posals. Particular prominence has been given to 
recently published reports by the Financial Sta- 
bility Forum (FSF) and the Senior Supervisors 
Group (SSG). This Highlighted Issue reviews 
these reports, focusing on their main observa- 
tions and recommendations. 


20. There is a rating differential between the industrials 


and financials components. The mode rating for 
industrials is generally lower than the corresponding 
rating for the financials. For example, in 2007 the 
mode for industrials was A2, and for financials it was 
AA3. In normal times, the ratings differentials are 
accompanied by a spread differential. 

21. For example, the President’s Working Group on 
Financial Markets has issued a Policy Statement 
on Financial Market Developments available at 
<http://www.treas.gov/press/releases/reports/ 
pwegpolicystatemktturmoil_03122008.pdf>. 
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Financial Stability Forum—April 2008 


In October 2007, the G-7 finance ministers and 
central bank governors asked the FSF to analyze 
the causes and weaknesses that produced the 
turmoil, and to make recommendations for in- 
creasing the resilience of markets and institu- 
tions. The FSF submitted its final report on 

11 April. Its findings and recommendations are 
the product ofa collaborative effort between the 
main international bodies and national author- 
ities in key financial centres.** The G-7 minis- 
ters and governors strongly endorsed the report, 
and committed to implementing its recommen- 
dations. They asked the FSF to actively monitor 
the implementation of their recommendations. 


The FSF proposes actions in five broad areas. What 
follows is a high-level summary of the extensive 
list of recommendations (67 in all) and some 
comments from a Canadian perspective. While 
the FSF regards it as essential that steps to en- 
hance the resilience of the global financial sys- 
tem be taken promptly to restore confidence in 
the soundness of markets and institutions, it 
also recognizes the need to proceed in a way 
that avoids exacerbating stress. Going forward, 
the FSF intends to examine the forces that con- 
tribute to procyclicality in the financial system. 


a. Strengthened oversight of capital, 
liquidity, and risk management 


The report concludes that Basel II provides the 
appropriate framework for addressing the weak- 
nesses that the turmoil has exposed, and that its 
implementation should proceed with priority. 
However, it also points to elements of Basel II 
that need to be strengthened to improve resil- 
ience. In particular, it proposes to enhance the 
capital treatment of structured credit and off- 
balance-sheet activities, and recommends that 


22. The FSF drew on a large body of coordinated work, 
comprising that of the Basel Committee on Banking 
Supervision (BCBS), the International Organization 
of Securities Commissions (IOSCO), the International 
Association of Insurance Supervisors (IAIS), the Joint 
Forum, the International Accounting Standards Board 
(IASB), the Committee on Payment and Settlement 
Systems (CPSS), the Committee on the Global Finan- 
cial System (CGFS), the International Monetary Fund 
(IMF), the Bank for International Settlements (BIS), 
and national authorities in key financial centres (these 
include Canadian representatives from Finance Canada, 
OSFI, and the Bank of Canada). The report is available 
at < http://www.fsforum.org >. 
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supervisors assess the cyclicality of the Basel II 
framework and take additional measures as 
appropriate. It also calls on the Basel Committee 
to issue for consultation a guide for the sound 
management and supervision of liquidity, and 
to strengthen its guidance for risk management 
and stress testing for capital-planning purposes. 


In view of these recommendations, the Basel 
Committee on Banking Supervision announced 
a series of steps on 16 April to help make the 
banking system more resilient to financial 
shocks.*? 


b. Enhancing transparency and valuation 


To restore market confidence, the FSF strongly 
encourages financial institutions to use the 
leading disclosure practices summarized in its 
report to provide meaningful and consistent 
quantitative and qualitative information about 
their risk exposures, valuations, and off-balance- 
sheet entities. It expects further guidance in this 
area from the Basel Committee on Banking 
Supervision and calls upon the International 
Accounting Standards Board to accelerate its 
work on accounting and disclosure standards 
for off-balance-sheet vehicles and to enhance its 
guidance on valuing financial instruments 
when markets are no longer active. 


c. Changes in the role and use of credit 
ratings 


Credit-rating agencies play an important role in 
evaluating and disseminating information on 
structured credit products. The FSF calls on 
them to enhance their review of the information 
provided by originators, arrangers, and issuers 
of securitized products and to ensure that it is of 
sufficient quality to support a credible rating. It 
also asks agencies to differentiate the ratings 
used for structured products from those used for 


23. These steps include: 
(i) Enhancing various aspects of the Basel II frame- 
work, including the capital treatment of complex 
structured credit products, liquidity facilities to sup- 
port asset-backed commercial paper (ABCP) con- 
duits, and credit exposures held in the trading book. 
(ii) Issuing a proposal for sound-practice standards 
for the management and supervision of liquidity risk. 
(iii) Initiating efforts to strengthen banks’ risk-man- 
agement practices and supervision related to stress 
testing, off-balance-sheet management, and valua- 
tion practices, among others. 
(iv) Enhancing market discipline through better dis- 
closure and valuation practices. 


corporate bonds. It warns investors that ratings 
should not replace their own risk analysis and 
advises authorities to check that the role that 
they have assigned to ratings in regulations does 
not induce uncritical reliance on credit ratings. 


d. ee Mune authorities’ responsiveness 
fo ris 


In its report, the FSF noted that some of the 
weaknesses that have come to light were known 
or suspected within the community of financial 
authorities before the turmoil began. Much 
work was under way at international levels that, 
if implemented, might have tempered the scale 
of the problems that were experienced. However, 
international processes for agreeing upon and 
implementing regulatory and supervisory re- 
sponses have, in some cases, been too slow, given 
the pace of innovation in financial markets. Thus, 
the FSF recommends that supervisors, regula- 
tors, and central banks, individually and collec- 
tively, take additional steps to more effectively 
translate their risk analysis into actions that mit- 
igate those risks. This includes improving infor- 
mation exchange and co-operation among 
authorities. Of note is a recommendation that 
large financial institutions share their contin- 
gency liquidity plans with their central bank. 


e. Robust arrangements for dealing with 
stress in the financial system 


The FSF report recommends that central bank 
operational frameworks be sufficiently flexible 
in terms of potential frequency and maturity of 
operations, available instruments, and the range 
of counterparties and collateral, to deal with 
extraordinary situations. Amendments to the 
Bank of Canada Act proposed in the federal 
government's budget bill would increase the 
flexibility of the Bank’s operating framework 
by allowing the Bank to conduct open market 
operations with a wide range of assets as 
necessary. 


The FSF report also proposes that authorities 
at the national level need to review and, where 
needed, strengthen legal powers and clarify the 
division of responsibilities of different national 
authorities for dealing with weak and failing 
banks. In Canada, a structured intervention 
framework exists that enables federal agencies 
to identify areas of concern at an early stage and 
intervene effectively, so as to minimize losses to 
depositors and the exposure of the Canada 
Deposit Insurance Corporation (CDIC) to loss 
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(Engert 2005). A Guide to Intervention (OSFI 
2002) sets out the intervention measures that 
an institution can normally expect from OSFI 
and the CDIC, summarizes the circumstances 
under which intervention measures may be 
expected, and describes the coordination mech- 
anisms in place between OSFI and the CDIC. 


The G-7 ministers identified the following rec- 
ommendations among the immediate priorities 
for implementation within the first 100 days: 


e Financial institutions were strongly encour- 
aged to make robust risk disclosures in their 
upcoming mid-year reporting, consistent 
with leading disclosure practices as set out 
in the SSG report and summarized in the 
FSF report. 


e The International Accounting Standards Board 
and other relevant standard setters were 
urged to initiate action to improve the 
accounting and disclosure standards for off- 
balance-sheet entities and enhance its guid- 
ance on fair-value accounting, particularly 
on valuing financial instruments in periods 
of stress. 


e Firms were also urged to strengthen their 
risk-management practices, supported by 
supervisors’ oversight, including rigorous 
stress testing, and to strengthen their capital 
positions as needed. 


e The Basel Committee was asked to issue 
revised guidelines for the management of 
liquidity risk by July 2008, and IOSCO to 
revise its code of conduct fundamentals for 
credit-rating agencies by the same date. 


Senior Supervisors Group 


Early in this period of market turbulence, the 
Senior Supervisors Group—supervisors of major 
financial services firms from France, Germany, 
Switzerland, the United Kingdom, and the 
United States—convened to assess whether 
shortcomings in risk management may have 
contributed to the credit losses being registered 
by major financial institutions.” 


24. Seven supervisory agencies participated in this project: 


the French Banking Commission, the German Federal 
Financial Supervisory Authority, the Swiss Federal 
Banking Commission, the U.K. Financial Services 
Authority, the U.S. Office of the Comptroller of the 
Currency, the U.S. Securities and Exchange Commis- 
sion, and the U.S. Federal Reserve. 
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More specifically, the group sought to identify 
risk-management practices that have tended to 
work well, and those that have not. They devel- 
oped an extensive questionnaire covering senior 
management oversight and risk-management 
performance across key dimensions. The group 
shared the questionnaire with 11 global bank- 
ing and securities firms that were major players 
in key markets and had experienced a range of 
outcomes during this period. Its final report, 
“Observations on Risk Management Practices 
during the Recent Market Turbulence,” was 
published in March 2008.7? 


Importantly, the group found that firms that 
dealt more successfully with the ongoing market 
turmoil through year-end 2007 had adopted a 
comprehensive view of their exposures. They 
used information developed across the firm to 
adjust their business strategy, risk-management 
practices, and exposures promptly and proactive- 
ly in response to changing market conditions. 
This information was also centralized into one 
risk-management unit reporting to the CEO. The 
group noted that differences in risk appetite, 
business strategy, and risk-management ap- 
proaches in three particular business lines had 
led to considerable variability in firms’ perfor- 
mance. The three business lines include: CDO 
structuring, warehousing, and trading; syndication 
of leveraged financing loans; and the conduit/struc- 
tured investment vehicle (SIV) business. 


The group’s report discusses in detail key features of 
the broad functions of risk management—senior 
management oversight, the management of liquid- 
ity risk, and the management of credit and market 
risk—needed to ensure the success of global finan- 
cial institutions through such challenging times. 


Prior to the market turbulence, a series of inter- 
views conducted by the Bank of Canada in Janu- 
ary 2007 with the major Canadian banks on 
their risk-management practices found that they 
had improved over time and were broadly in line 
with their global banking peers (see Aaron, Arm- 
strong, and Zelmer 2007). At that time, Canadi- 
an banks were striving, to varying degrees, to 
achieve a comprehensive and integrated view of 
their exposures, but they generally admitted that 
this was a “work in progress.” 


25. The full report can be found at <http://www.fsa.gov.uk/ 
pubs/other/SSG_risk_management.pdf>. 
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Financial institutions 


Major Canadian banks reported weaker after-tax 
profits of $4.6 billion through the first half of 
fiscal 2008 (ending 30 April). Earnings were lower 
by 53 per cent, compared with the same period 
in 2007. The weaker performance can be largely 
explained by $8.1 billion of writedowns related 
to securities linked to U.S. subprime mortgages, 
and other credit market exposures experienced 
over the period (in addition to the $2.1 billion 
in writedowns reported in 2007), and to a lesser 
extent, by rising loan-loss provisions. Average 
return on equity in the first half of 2008 was 

8.9 per cent, compared with 21.0 per cent in 2007 
(Chart 11). It should be noted that these write- 
downs reduce “trading profits” (Chart 12), 
which, on average, have comprised about 25 per 
cent of bank pre-tax income in recent years. 
While, to date, the writedowns for the major 
Canadian banks have been rather moderate 
compared with those for U.S. banks, the ongoing 
volatility in credit and structured instrument 
markets is expected to continue to hamper prof- 
it performance through 2008.7° 


Core earnings derived from banks’ lending and 
wealth-management operations have, to date, 
remained reasonably firm. But, given the unset- 
tled global economic and financial environment, 
there is likely to be some deterioration in the 
credit quality of loans. Recently, loan-loss pro- 
visions have started to rise from a historically 
low base (Chart 13) and have been occurring 
both in the household sector and the manufac- 
turing sector. 


In the current volatile environment, Canadian 
banks have provided enhanced disclosure of 
their exposures to key problem areas, including 
subprime mortgages, structured investment 
vehicles, ABCP conduits, monoline insurers, 
hedge funds, and leveraged buyouts. While, on 
balance, these exposures appear to be manage- 
able, some banks have announced certain con- 
centrated exposures that they are trying to 
reduce or unwind. Furthermore, Canadian 
banks have significant exposures to various 
markets in the United States (Box 3). 


26. The Bank estimates that the writedowns realized by 
Canadian banks in 2007 and in the first quarter of 
2008 amounted to about 20 per cent of 2007 annual 
profits (excluding writedowns). This compares with 
about 42 per cent for U.S. banks and investment 
dealers as a group. 
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In general, major Canadian banks, like their 
global peers, are trying to cope with the follow- 
ing developments, which have put pressure on 
their capital ratios: 


e Marked-to-market writedowns on securities 
related to U.S. subprime mortgages, as well as 
other credit markets exposures which, 
through the rules of fair-value accounting, 
have an immediate impact on retained 
earnings and Tier 1 capital. As mentioned 
earlier, Canadian banks have recorded 
cumulative writedowns of $10.2 billion to 
date. 


e A trend towards reintermediation as banks 
are pressed to bring assets from various off- 
balance-sheet structures onto their balance 
sheets, and to provide balance sheet financ- 
ing to borrowers who are no longer able to 
access capital markets. This has tended to 
put upward pressure on risk-weighted assets 
(RWA). The Highlighted Issue on page 24 
provides background on recent develop- 
ments in securitization in Canada and the 
impact of the recent market turmoil on total 
credit growth and bank lending. 


e Therecent high-profile difficulties of U.S. 
monoline insurers (Box 1), which, in some 
cases, may call into question the reliability 
of the credit protection they have purchased, 
leading to the possibility of further increases 
in RWA or reductions in capital. 


Reflecting the pressures on their balance 
sheets—as well as high debt maturities in 
2008—the major banks have been active in rais- 
ing funds in a range of capital markets. While all 
of these instruments boost liquidity, for exam- 
ple, deposit notes (senior debt), NHA MBS, and 
covered bonds (see Highlighted Issue on p. 33), 
other instruments also boost regulatory capital, 
for example, common shares (counts as Tier 1 
capital), subordinated debt (Tier 2), non-cumu- 
lative permanent preferred shares (Tier1), and 
innovative instruments (Tier 1). In addition, 
growth in wholesale deposits has been strong, 
from both financial and non-financial sources. 
To help maintain capital ratios, some banks 
have also suspended ongoing repurchase pro- 
grams for common shares and have postponed 
further dividend increases. 


It is important to note that even though banks 
have largely been successful in issuing debt at 
various terms, these instruments have been priced 
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Box 3 


Exposure of Canadian Banks to the United States: 


An Aggregate View 


Detailed public data on the U.S. exposures of Cana- 
dian banks are limited and often difficult to com- 
pare across banks. However, useful information 
can be obtained from the aggregate data collected 
by the Bank of Canada. Overall, the direct exposure 
of Canadian banks to the United States represents 
about 16 per cent of total bank assets, more than 
the combined exposure to any other group of for- 
eign countries.! Although exposure to the United 
States as a proportion of total claims has remained 
roughly stable since the early 1990s, its composi- 
tion has shifted as the activity of Canadian banks in 
capital markets has increased. 


As seen in Chart A, exposure to the United States 
has increased mainly as a result of increased securi- 
ties holdings. In the mid-1990s, exposure to US. 
securities and loans represented roughly 3 per cent 
and 10 per cent of total Canadian bank assets, re- 
spectively. In 2007, these figures had converged, 
each representing just under 8 per cent of total 
Canadian bank assets. This shift, all else being 
equal, implies that the return on U.S. exposures has 
become more dependent on the performance 
of financial markets.* This, in turn, may increase 
the volatility of bank earnings, and add downward 
pressure to profitability during periods of poor 
financial market performance. 


1. Data do not capture off-balance-sheet exposures 
(e.g., credit commitments) or indirect exposures 
(e.g., loans to a Canadian firm with extensive opera- 
tions in the United States). Data are expressed on an 
immediate borrower basis (i.e., claims are recorded 
under the country where the immediate borrower is 
located). A short dataset is also available on an ulti- 
mate-risk basis since 2005 (i.e., claims are recorded 
in the country of residence of the entity that will 
repay the claim if the original borrower does not). 
The value of U.S. exposures differs only slightly 
between the two measures (the ultimate-risk mea- 
sure is about 2 per cent smaller), and the choice of 
meas does not materially affect the figures used 

ere. 

2. Data do not account for TD Bank’s recent acquisition of 
Commerce Bancorp in the United States. Data are 
unavailable regarding Commerce Bank’s U.S. versus 
non-U.S. exposure; however, as of December 2007, the 
bank held roughly $18 billion in loans and $26 billion 
in securities. Combined, these figures represent just 
under 9 per cent of TD Bank’s overall assets and less 
than 2 per cent of the overall assets of the Canadian 
banking sector. 

3. This fact is consistent with C. Calmés and Y. Liu, 
“Financial structure change and banking income: A 
Canada - U.S. comparison,” Journal of International 
Financial Markets, Institutions & Money (2007). Available 
at < http://www.sciencedirect.com >. 
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Detail on the composition of Canadian bank hold- 
ings of foreign securities is limited. However, data 
show that securities issued by U.S. non-bank pri- 
vate institutions make up the majority (about 

55 per cent) of U.S. securities exposure, having 
overtaken government-issued securities (about 

35 per cent) in recent years. Securities issued by 
U.S. banks make up the remaining 10 per cent. 


In terms of profitability, available data from Cana- 
da’s five largest banks suggest that, on average, U.S. 
operations have underperformed relative to do- 
mestic operations. Although some improvement 
has taken place in recent years, the prospective 
profitability of U.S. operations remains uncertain, 
given the ongoing slowdown in the U.S. economy. 


Overall, exposure to the United States constitutes a 
significant portion of the total assets of Canadian 
banks, and given the expected future volatility in 
both the U.S. real economy and financial markets, 
Canadian banks’ balance sheets may experience 
further pressure. 


Chart A Canadian Bank Exposure to the 
United States, by Type of Claim* 
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at yield spreads over government bonds that are 
significantly higher than prior to the turmoil, 
and sometimes at significant concessions to the 
market on the day of issue. Nonetheless, their 
overall success at funding in sizable amounts 
has permitted banks to maintain satisfactory 
levels of liquidity through this difficult period, 
although liquidity-risk management continues 
to be piven enhanced attention as events un- 
fold. 


Thus, the Canadian banking system remains 
well capitalized, with an average Tier 1 capital 
ratio of 10 per cent (well above OSFI's threshold 
of 7 per cent) and a total capital ratio of 12.7 per 
cent (compared with the threshold of 10 per 
cent) in the first quarter of 2008 (Chart 14). 


The Basel II capital-adequacy framework for 
banks came into effect in Canada in November 
2007. The initial effect for the first quarter end- 
ing 31 January 2008 was to raise the average re- 
ported Tier 1 capital ratio for the group by about 
0.4 percentage points and the overall total capi- 
tal ratio by about 0.3 percentage points over 
what it would have been under Basel I. On bal- 
ance, a new capital charge for operational risk 
was more than offset by a lower charge for 
credit risk. 


Market-based metrics suggest that banks are still 
in a sound financial position, although there 
has been a noticeable weakening since August 
2007. For example, the distance to default for 
major banks has declined sharply, reflecting the 
increased volatility of bank share prices 

(Chart 15). While the impact has been greater 
on some banks than on others, the distance to 
default of the six largest banks, on average, has 
fallen moderately below its long-run mean, 
but remains above the lows reached during 
the technology-sector adjustment earlier this 
decade.?® These developments are similar to 
the scenario presented in the December 2007 
Financial System Review in which heightened 
equity volatility was assumed to continue one 
year into the future. 


As noted earlier, provisions for loan losses at 
Canadian banks are also starting to rise, although 


27. As of mid-May, the major banks had issued approxi- 
mately $45 billion of debt and equity in 2008. 

28. This remains true when a 6-month, rather than the 
standard 12-month, measure of volatility is used in the 
calculation of distance to default. 
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they remain below their historical average. Evi- 
dence thus far suggests that the credit quality of 
major Canadian banks remains relatively strong 
by historical standards, despite the negative im- 
pact of the U.S. subprime-mortgage crisis. 


The three major Canadian life and health insurance 
companies reported generally strong earnings 
in the first quarter of 2008, with returns on eq- 
uity in the range of 15 to 20 per cent, as both the 
insurance and wealth-management operations 
continue to do well (Chart 16). Recent favourable 
results occurred despite ongoing headwinds 
from a strong Canadian dollar, which reduces 
returns from their extensive foreign operations. 
The life and health companies continue to en- 
joy high credit quality in their fixed-income 
portfolios. They have reported minimal exposure 
to subprime instruments and some of the other 
problem areas of the capital markets. Further- 
more, they have no significant involvement in 
the troubled bond insurance business. Con- 
tinued volatile markets would tend to have an 
unfavourable impact on the profitability of 
their wealth-management business, although 
the insurance business should not be affected. 


Highlighted Issue 


The impact of the recent market 
turbulence on credit growth in 
Canada 


Prepared by Jim Armstrong 


Since the start of the financial market turbu- 
lence in August 2007, there has been a major 
loss of confidence in structured finance instru- 
ments, which has seriously impeded the financ- 
ing technique of securitization, both globally 
and in Canada. Many securitization vehicles 
(often referred to as conduits) have had difficulty 
funding themselves in the ABCP market, and 
there has been pressure for the banks sponsoring 
them to assume the securitized assets on their 
balance sheets. In addition, banks have had to 
cope with increased demand for credit from 
borrowers with reduced access to the capital 
markets. Here, we briefly review how important 
securitization has been as a source of credit in 
Canada, as well as the impact of recent events 
on growth in total and bank-originated credit 
in Canada. 
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The importance of securitization in 
Canada 


Chart 17 presents the trend in the share of 
securitized credit (securitized loans residing in 
conduits) as a percentage of the major catego- 
ries of credit: residential, consumer, and busi- 
ness. The chart shows that securitization has 
been highest in the residential mortgage market 
(particularly NHA-insured mortgages) but has 
also been fairly significant for consumer credit. 
It still accounts for a relatively minor portion of 
business credit.?? 


Impact of the recent developments on 
overall credit growth 


The financial market turmoil—with its associated 
weakening effect on securitization activity and 
market-based finance—has not yet had a no- 
ticeable adverse impact on the overall growth 
of credit in Canada. Table 1 presents quarterly 
growth rates for total, securitized, and bank 
credit for each major credit category since the 
beginning of the turmoil in the middle of the 
third quarter of 2007. 


Growth in residential mortgage credit has been 
sustained at a very strong pace (about 13 per cent). 
The NHA MBS Program has played a crucial 
role, exhibiting much higher growth (Table 1) 
than prior to the market turbulence. In contrast, 
securitization in non-NHA conduits declined. 
The major banks’ success in securitizing mort- 
gages through the NHA MBS Program has al- 
lowed them to reduce the rate of expansion of 
residential mortgages held on their balance 
sheets; growth was only 3.8 per cent per cent in 
2008Q1. It is important to note that much of 
this expanded use of NHA MBS was used to sup- 
port issuance of CMBs. 


Table 1 also indicates that consumer credit has 
remained firm, growing by about 10 per cent. 
While consumer loans held in securitization 
conduits have contracted sharply, banks have 
stepped in to fund a large amount of consumer 
credit directly on their balance sheets, registering 
very strong growth of 16.5 per cent in 2007Q4 
and 13.5 per cent in 2008Q1. 


29. This excludes “third-party” conduits sponsored by 


specialty firms, which invested in non-traditional 
structured assets, such as CDOs (largely originating 
from outside of Canada), and which are now the 
subject of restructuring following successful negotia- 
tions by major participants in the Montreal Accord. 


Table 1 
Credit : Annualized Quarterly Growth 


a. Average of the annualized quarterly growth rates from 2006Q3 


Source: Bank of Canada A 
| 
through 2007Q2 
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Chart 18 Domestic Bank Loans 
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Source: Bank of Canada 
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Total business credit (the sum of intermediated 
credit and market-based business credit) has re- 
mained reasonably firm since the beginning of 
the turmoil, with underlying growth of about 

6 to 8 per cent. 


As noted earlier, securitization accounts for a 
very low share of total business credit in Cana- 
da. However, more broadly, in the difficult 
credit environment, a contraction in traditional 
commercial paper (non-ABCP) for non-finan- 
cial corporations, combined with a slowing in 
the issuance of bonds and debentures, equity, 
and trust units, resulted in banks assuming 
business credit onto their balance sheets at a 
very strong pace of about 20 per cent in the sec- 
ond half of 2007. 


Chart 18 shows that, against this background, 
there has been a marked increase in the rate of 
growth in total domestic bank credit since Au- 
gust 2007. 


Conclusion 


In summary, the collapse of privately sponsored 
securitization and associated reintermediation 
trends has not seriously impeded the overall 
growth of credit in Canada. This outcome has 
been facilitated by the banks’ willingness to as- 
sume more consumer credit and business credit 
on their balance sheets, while they themselves 
have been able to sell substantial amounts of 
residential mortgages through the NHA MBS 
program, which experienced very high growth 
in this period. Besides issuing NHA MBS, banks 
have also been successful in funding themselves 
in various other markets (see Financial Institu- 
tions section on page 20). 
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The Macrofinancial 
Environment 


The international environment 


The outlook for global economic growth in 2008 
has been revised downwards since December 
2007, led by a deceleration in growth in ad- 
vanced economies that was more pronounced 
than expected and growth that was more mod- 
erate than expected in emerging-market econo- 
mies, led by China and India (Chart 19). 


In the United States, there are signs that the econ- 
omy is likely to experience a deeper and more 
prolonged slowdown than had been projected. 
This slowdown stems from further weakening in 
the residential housing market that is adversely 
affecting other sectors of the U.S. economy and 
contributing to further tightening in credit condi- 
tions. The U.S. Federal Reserve's April 2008 Senior 
Loan Officer Opinion Survey showed a significant 
tightening of credit standards for business and 
consumer loans (Chart 20). Sales of new and ex- 
isting homes, along with house prices, continue 
to decline, and the inventory of housing relative 
to demand remains elevated (Chart 21). The 
problems in the U.S. subprime-mortgage market 
appear to have spilled over into segments of the 
corporate and commercial credit markets, nega- 
tively affecting bank balance sheets and posing a 
further risk to the U.S. economy. The slowdown 
in consumer spending and tighter credit condi- 
tions have also led to lower business investment. 
U.S. GDP growth will be constrained by credit 
conditions that are unlikely to normalize until 
early 2010, but this should be somewhat mitigat- 
ed by the aggressive easing of U.S. monetary policy 
and the fiscal-stimulus package announced by 
the U.S. government. 


The deterioration in economic and financial 
conditions in the United States is expected to have 
significant spillover effects on the Canadian and 
global economies. For the advanced overseas 
economies, recent consensus forecasts predict a 
marked slowdown in growth in 2008 for the 
euro area and the United Kingdom. Expecta- 
tions for growth in Japan have also been lowered 
slightly. Growth in Asia is expected to remain 
strong, although lower than previously expected. 
Inflation risk appears to be increasing in the glo- 
bal economy, driven mainly by food and energy 
prices, which have pushed headline inflation 
above targets in many countries. This may limit 
the ability of some central banks to use monetary 
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Chart 20 United States 
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Chart 21 U.S. House Prices and Inventory: 
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policy to counter the risks to economic growth 
from the ongoing financial turbulence. 


The weakness in U.S. domestic demand and the 
associated depreciation of the U.S. dollar are 
contributing to an unwinding of global current 
account imbalances (Chart 22). Trade surplus- 
es of the Asian and oil-exporting countries 
continue to expand, however, supported by of- 
ficial intervention to maintain fixed exchange 
regimes, as well as by high commodity prices. 


As suggested by the modest rise in the spreads in 
the emerging-market bond index (EMBI), emerg- 
ing markets continue to hold up well in com- 
parison to previous episodes of financial turmoil 
(Chart 23). This resilience may be attributed to 
structural reforms, stronger macroeconomic fun- 
damentals, and the accumulation of substantial 
foreign exchange reserves. There is, however, 
some underlying divergence between the con- 
tinuing strong growth in commodity-exporting 
Latin America and Russia, and slower growth in 
emerging Europe and India, where inflationary 
pressures have required a tighter monetary pol- 
icy response. As noted in the December 2007 
FSR, the main risk for these economies remains 
the potential for a slowdown in the global econ- 
omy with the associated reduced demand for 
exports and commodities. 


For 2008, the important risks to the global outlook 
are expected to come from disruptions in credit 
markets, continued deterioration in house prices 
in certain economies, the potential for a disor- 
derly unwinding of global imbalances, and a sud- 
den reversal of capital flows to emerging markets. 


While subject to some additional volatility, 
commodity prices have continued to strengthen 
so far this year, despite the ongoing financial 
turmoil and the slowdown in U.S. economic 
activity (Chart 24). In nominal terms, the prices 
of several commodities (such as crude oil and 
potash) have reached record highs. A number of 
factors may help to explain the strength of com- 
modity price gains in recent years, including 
strong demand from emerging-market econo- 
mies, supply constraints in the context of low 
stocks, and the depreciation of the U.S. dollar. 
Recently, speculative activity may also have 
played a role.?° 


30. This reflects increased demand from institutional 
investors, hedge funds, and momentum traders, as 
well as the growing use of derivative products linked 
to commodities. 
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Canadian developments 


Canadian economy 


Canada’s economic growth slowed consider- 
ably towards the end of 2007 and into early 
2008, as manufacturers scaled back production 
(Chart 25). As detailed in the April 2008 Mone- 
tary Policy Report, Canada’s economy is expected 
to be negatively affected by spillovers from the 
deterioration in economic and financial condi- 
tions in the United States, both through lower 
exports (in 2008) and through the dampening 
effect of tighter credit conditions and softening 
sentiment on domestic demand. Nevertheless, 
domestic demand is still expected to remain 
strong over the projection period. On the down- 
side for Canada’s economic outlook, greater- 
than-anticipated weakness in commodity prices 
(stemming from the projected slowdown in the 
United States and other industrialized econo- 
mies) could mean slower gains in real incomes 
and domestic demand in Canada. 


Corporate sector 


The financial position of Canada’s non-financial 
corporate sector as a whole continued to be 
quite robust in the first quarter of 2008, in spite 
of the slowdown in economic growth. The over- 
all rate of return on equity, although easing 
somewhat, remained at a high level, and the ratio 
of debt to equity stayed relatively low (Chart 26). 
Profitability was relatively high in commodity- 
producing sectors and in most sectors with a 
low exposure to international trade but consid- 
erably weaker in a number of sectors with high 
exposure to international trade, including forest 
products industries. 


Although it remains low, the share of non-finan- 
cial corporations with weak financial ratios contin- 
ued a modest upward trend in 2007 (Chart 27).>! 
Backward-looking measures, such as bankrupt- 
cies and bond defaults, indicate that corporate 
credit quality has declined slightly since the De- 
cember FSR. More forward-looking market-based 
measures, such as the volatility of returns on the 
Canadian corporate portfolio (the Bank of 


31. This microdata indicator represents the share of total 
assets attributable to companies with a comparatively 
high leverage ratio and weak current ratio and net 
profit margin. The indicator is based on data up to 
the end of 2007. Details on the indicator can be 
found in the December 2005 issue of the FSR, 
pp. 37-42. 
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Chart 27 Indicators of Credit Quality 
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Canada’s contingency claims approach (CCA) 
indicator), also suggest that corporate credit 
quality has deteriorated somewhat in recent 
months (Chart 27).?? This shift is a reflection of 
the increased volatility of stock prices across 
the non-financial subindustries included in the 
calculation. Nevertheless, this indicator remains 
well below the peaks reached during the late 
1990s and early 2000s, suggesting that, over- 
all, the credit quality of non-financial corpora- 
tions remains relatively strong. 


Industry 


Canada’s forest products industry experienced 
losses in the fourth quarter of 2007 and the first 
quarter of 2008, reflecting the adverse effects of 
still more production curtailments, the strong 
Canadian dollar, U.S. housing market devel- 
opments, and much higher fuel and wood fibre 
costs. With the liquidity of a number of compa- 
nies under significant strain, and in the face of 
difficult credit conditions, restructuring of oper- 
ations is continuing, and some firms have re- 
structured their balance sheets. 


Profitability in Canada’s auto manufacturing in- 
dustry was also quite weak during this period, 
with the softening of U.S. motor vehicle sales 
and the shift in the sales mix away from the more 
profitable larger vehicles. A prolonged drop in 
the sale of U.S. vehicles would have a severe im- 
pact on activity in Canada’s auto manufacturing 
industry, including the auto parts industry, since 
around 90 per cent of vehicle production is ex- 
ported to the United States. 


Profitability in many other manufacturing in- 
dustries has also eased, partly owing to the fur- 
ther appreciation of the Canadian dollar. With 
the slowdown in the U.S. economy spreading to 
sectors beyond residential housing and motor 
vehicles, further adverse effects on the financial 
positions of a broader range of Canadian man- 
ufacturers are likely over the near term. Indeed, 
some companies in the clothing and textile and 
printing industries are currently experiencing 
severe financial stress. The Canadian trucking 
industry is also beginning to experience financial 
difficulties as a result of the weakness in the 
manufacturing sector and sharply higher fuel costs. 


32. The CCA indicator represents the volatility of market- 
valued assets in a portfolio consisting of nine broad 
non-financial industries. It is currently based on data 
up to the end of April 2008. Details of the CCA were 
outlined in the June 2006 issue of the FSR, pp. 43-51. 
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Although a number of manufacturing compa- 
nies are experiencing serious financial difficulties, 
their problems are unlikely to have significant 
adverse effects on the Canadian financial system, 
since the direct exposure of Canadian banks to 
these industries remains limited. 


House prices 


In contrast to the United States, conditions in 
Canada’s housing markets remain relatively 
favourable. Income growth, low unemployment 
rates, and relatively good financing conditions 
have continued to support rising house prices, 
although the pace of increase has slowed some- 
what (Chart 28). This deceleration has been 
particularly marked in markets that have posted 
very steep price increases in the past two years, 
such as Alberta (Chart 29).?? Lower price growth 
is the result of increased housing supply com- 
bined with some softening of demand, as illus- 
trated by a decrease in home sales (Chart 30). At 
least part of this lowered demand for housing 
may be attributed to a deterioration in housing 
affordability. 


Despite the increase in supply, the Canadian 
housing market does not seem to be character- 
ized by excess supply at this time. The proportion 
of unoccupied newly built dwellings in most cit- 
ies remains below historical averages (Chart 31), 
suggesting that a major widespread reversal in 
house prices is unlikely.*4* Moreover, the recent 
decrease in building permits suggests that housing 
supply is adjusting to the softening of demand. 


The combination of an expected slowing in eco- 
nomic growth, more balanced housing supply 
and demand, deteriorating consumer confi- 
dence, and lower home-buying intentions>” 
suggests that house prices should increase at a 
slower pace going forward. If a significant rever- 
sal in commodity prices were to occur, however, 
house prices could be severely affected, with 


33. Incontrast, there has been some pickup in house price 


increases outside of Alberta, reflecting recent migratory 
developments (with people leaving Alberta for other 
Western provinces) and the deterioration in housing 
affordability in the province. 

34. This does not exclude the possibility of imbalances in 
certain segments of local markets. 

35. CMHC'’s Renovation and Home Purchase Report 
(available at <http://www.cmhce-schl.gc.ca/odpub/ 
esub/65459/65459_2008_AO1.pdf>) indicates that 
6 per cent of households intend to buy a primary 
residence in 2008, down slightly from the 7 per cent 
that actually purchased in 2007. 
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price decreases in some local markets, where in- 
come and employment are particularly exposed 
to commodities. The direct impact on the bank- 
ing sector would be somewhat limited, since all 
bank mortgage lending with a loan-to-value ra- 
tio greater than 80 per cent must be insured, 
and since mortgage insurers benefit from an ex- 
plicit government guarantee. However, since 
lending to households—notably through home 
equity lines of credit—has been an important 
source of bank profits over the past few years, a 
slowdown in housing market activity would 
have a negative impact on the banking sector. 


Mortgage market 


A number of product innovations in the mort- 
gage market and the mortgage-insurance market 
since 2006 (e.g., longer amortization periods, 
zero down payment options, subprime mort- 
gages) have boosted housing demand in Canada 
and increased the vulnerability of the household 
sector to changing circumstances. But a housing 
market collapse, similar to that in the United 
States (i.e., largely driven by subprime-mortgage 
innovation) seems unlikely. The subprime- 
mortgage market remains small in Canada—ac- 
counting for less than 5 per cent of the residen- 
tial mortgage market, compared with 14 per 
cent in the United States—and has not experi- 
enced the excesses of its U.S. counterpart.*° The 
quality of the Canadian subprime-mortgage 
market remains good, as illustrated by still 
low (albeit rising) delinquency rates 

(Clate3. 4 


Still, the ongoing financial market turmoil has 
had some impact on the subprime-mortgage 
market in Canada. Subprime lenders that rely 
primarily on securitization to fund their mort- 
gages have been significantly affected by the re- 
cent drying up of market liquidity: lending 
conditions have been tightened, and some 
mortgage products considered “riskier” have 
been withdrawn; some posted losses at the end 
of the year, and a number of small players exit- 
ed the market altogether. Subprime lenders that 
rely on a deposit base to fund their mortgages 
were not affected as strongly by market-liquidi- 
ty problems, although their funding costs 
have risen. Overall, this suggests that, going for- 


36. For details, see Box 1 in the December 2007 FSR, p. 8. 

37. By comparison, 14.4 per cent of U.S. subprime mort- 
gages were in arrears over 90 days or in foreclosure in 
2007Q4 (up from 9.3 per cent in 2007Q2). 


30 


Chart 28 Real Prices for Housing in Canada* 
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_ Chart 29 Real Prices for Existing Houses by City* 
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Chart 30 Indicators of Housing Supply and Demand 
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Chart 31 Recently Completed Unoccupied Dwellings, 
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Chart 32 Household Sector: Financial Stress 
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Chart 33 Household Sector: Indebtedness Indicators 


% 
140 


130 


120 


% 
14 


1985 1990 2000 2005 


Sources: Statistics Canada, Ipsos Reid, and Bank of Canada calculations 


Financial System Review — June 2008 


ward, the subprime-mortgage market should 
grow at a slower pace. 


The recent popularity of product innovations in 
the mortgage market, such as low down pay- 
ments and longer amortization periods, suggests 
that a certain proportion of homeowners have 
little home equity and would be more sensitive 
to adverse economic shocks. While the direct 
impact on the financial system would be limit- 
ed to the extent that those mortgages are in- 
sured, there could be secondary effects on 
financial institutions. 


Household sector 


Disposable income continued to increase at a 
solid pace (2.8 per cent increase in the second 
half of 2007). The increase in household debt, 
however, outpaced that in income, leading to a 
further rise in the debt-to-income ratio, which 
stood at 131 per cent in 2007Q4 (Chart 33). 
Rising indebtedness was accompanied by high- 
er mortgage rates, which pushed up the debt- 
service ratio (DSR) to 7.7 per cent in 2007Q4 
from 7.3 per cent in 2007Q2.°8 


Although household liabilities increased more 
rapidly than household assets (at market value), 
causing the debt-to-asset ratio to rise to 17 per 
cent in 2007Q4—up from 16.6 per cent in 
2007Q2—household net worth still increased 
by 6.4 per cent in the second half of 2007. 


Aggregate indicators of household financial stress 
continue to suggest that the Canadian house- 
hold sector is in good financial health (Chart 32). 
Mortgage loans and consumer loans in arrears 
have remained at historically low levels, and the 
personal bankruptcy rate was unchanged at 
0.33 per cent in February 2008. 


Notwithstanding the overall solid financial po- 
sition of the Canadian household sector, the 
proportion of debt owed by vulnerable house- 
holds (defined as households with a DSR above 
40 per cent)?” has increased slightly in the past 
year (Table 2). This suggests that some house- 
holds could become morte sensitive to negative 
economic shocks. Combined with possible ad- 


38. It is estimated that the effective household borrowing 


rate increased by about 20 basis points over this 
period. 

39. This threshold is a rule of thumb used by financial 
institutions in Canada to assess whether a loan 
should be granted. For more details about vulnerabil- 
ity thresholds, see the December 2007 FSR, p. 27. 
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ditional decreases in financial asset prices and 
the expected further slowdown in the growth of 
house prices, this suggests that the financial po- 
sition of the Canadian household sector may 
deteriorate going forward. This deterioration 
would be more significant in the event of a 
sharp reversal in commodity prices, since such a 
reversal could lead to a decrease in house prices— 
at least in some local markets—and would like- 
ly be accompanied by a tightening in credit condi- 
tions. At present, however, the financial situation 
of households does not pose a threat to the stabil- 
ity of the Canadian financial system. 
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Vulnerable Households? 
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Important Financial System Developments 


his section of Developments and Trends 
examines the structural developments 
affecting the Canadian financial system 
and its safety and efficiency. 


Highlighted Issue 


An introduction to covered bond 
issuance 


Prepared by Toni Gravelle and 
Karen McGuinness 


The first covered bonds issued by a Canadian 
bank were offered in October 2007. This High- 
lighted Issue provides a review of the character- 
istics of and the market for these instruments. 
It also assesses the potential contribution of 
covered bonds to the efficiency of the Canadian 
financial system. 


Covered bonds are marketable debt securities 
issued by banks and secured by dedicated col- 
lateral known as the “cover pool.” A large por- 
tion of the covered bonds issued, including 
those issued by Canadian banks, use mortgage 
loans as the underlying collateral.4° Covered 
bonds have a long history in continental Europe, 
where a deep market has developed, reaching 
an outstanding amount of €1.7 trillion in mid- 
2007.1! It is only recently that Canadian and 
U.S. banks have started to issue covered bonds. 


Characteristics 


The defining feature of covered bonds is that, 
in the event of issuer insolvency, bondholders 
have both a claim on the issuing bank and a 
priority claim (over unsecured creditors) on the 


40. Although this Highlighted Issue focuses on covered 
bonds that use mortgages as collateral, a large segment 
of the covered bond market in Europe consists of bonds 
that use loans from local authorities as collateral. 

41. Packer, Stever, and Upper (2007). 


bond's dedicated collateral. That is, an investor 
in a covered bond is making a secured loan to 
the bank and, as such, covered bonds garner a 
higher credit rating (typically AAA) and require 
a lower yield than unsecured bonds issued by 
the same bank. Like asset-backed securities, 
such as mortgage-backed securities (MBS), a 
covered bond's interest and principal payments 
are secured by bankruptcy-remote assets. But in 
contrast to MBS, the underlying assets for cov- 
ered bonds remain on the issuing bank’s bal- 
ance sheet.** The bank must therefore continue 
to set aside capital (depending on the type and 
quality of the loans) for these assets, so the bank 
does not benefit from a reduction in capital 
charges related to the sale of loans off its bal- 
ance sheet. See Table 3 for a summary of the 
differences between MBS and covered bonds. 


A recent innovation in the covered bond market 
is the advent of so-called “structured” covered 
bonds. This innovation has enabled banks in 
countries that do not have specific financial leg- 
islation in place (typically those under common 
law, such as Canada and the United States) to 
enter the covered bond market. Banks in most 
European countries issue “traditional” covered 
bonds, which are regulated by country-specific 
legislation. Like traditional covered bonds, struc- 
tured covered bonds provide for a claim on both 
the collateral and the issuer. The key difference 
is that the standards are defined in a contract, 
instead of in legislation.*° 


In most EU countries, traditional covered bonds 
carry lower risk-capital charges than MBS. In 


42. The creation and issuance of MBS require banks to 


sell the loans that they originated to a special-pur- 
pose vehicle (SPV) which, in turn, issues bonds col- 
lateralized by these loans. The sale of these mortgage 
loan assets takes them off the bank’s balance sheet. 
See Kiff (2003) for more on asset-backed securities. 

43. Standards relate, for example, to the assets used, the qual- 
ity of the assets, and the maintenance of asset quality. 
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| Table 3 
| 


Balance sheet treatment of 
collateral 


Legal treatment 


Responsibility for principal 
and interest payments 


Bond structure 


addition, for many regulated investment funds 
in the European Union,“ limits on asset con- 
centration are less restrictive for covered bonds 
than for other corporate and securitized debt in- 
struments. Covered bonds take on the tradition- 
al structure of “bullet” bonds, with semi-annual 
interest payments and principal payment at ma- 
turity. Holders of MBS, on the other hand, typi- 
cally receive monthly interest payments and 
face prepayment risks, since the prepayment of 
any of the underlying mortgage loan is typically 
passed on to the MBS investor. These three factors, 
among others, increase the demand of institution- 
al investors for covered bonds relative to similar 
debt instruments. Since most of the preferential 
treatment offered by traditional covered bonds 
does not apply to the structured variety, however, 
the latter are typically issued at higher yields than 
traditional covered bonds. 


44. In Europe, regulated investment funds are subject to 
the requirements of the undertakings for collective 
investment in transferable securities (UCITS) direc- 
tive. The directive lays down uniform requirements 
for the organization, management, and oversight of 
investment funds across the European Union. It 
imposes rules relating to fund diversification, liquid- 
ity, and the use of leverage, and defines eligible assets 
in which the fund can invest. Funds covered by the 
UCITS are similar to Canadian mutual funds. 


34 


Traditional Covered Bonds versus Mortgage-Backed Securities 


ee 


On the balance sheet of originating bank 


Collateral is bankruptcy remote Bankruptcy remote (given SPV structure) 


Issuing bank (flows guaranteed by pledged collateral) 


Depends on quality of underlying assets and on the rating 


of issuing bank (mainly AAA rated) enhancements to pool assets 


Risk weighting? 10 per cent for most EU countries 20 per cent for Fannie Mae and Freddie Mac MBS and 
50 per cent for non-agency MBS 


| 
a. This treatment is covered under the Consolidated Banking Directive of the European Union. | 
| 


PV's collateral cash flows 


The dual nature of covered bonds (i.e., being a 
senior or priority claim on both the issuing 
bank and the underlying collateral) is highlight- 
ed by the differences in the way two of the larg- 
est credit-rating agencies, Standard & Poor’s and 
Moody’s, assess the credit risk of the individual 
bond issues. In the case of Moody’s, it first es- 
tablishes the senior unsecured credit rating of 
the issuing bank. Then, based on the legislative 
or contractual framework of the bond (which 
defines the quality of the collateral), as well as 
the degree of credit enhancement embedded in 
the bond's collateral pool, Moody’s will award 
the covered bond a rating several notches above 
the rating of the bank’s unsecured debt. In 
contrast, Standard & Poor's uses a structured- 
finance approach to assess the covered bond's 
creditworthiness that is essentially the same as 
that used to assess asset-backed securities more 
generally. The only difference is that the issuing 
bank’s (unsecured) rating will affect the degree 
of credit enhancements required for the covered 
bond to be rated AAA. As such, the degree to 
which the downgrade of an issuing bank will 
affect the rating of the covered bond will vary 
across bonds and will generally depend on the 
legal or contractual structure of the bond, as 
well as on the overall quality of the cover pool, 
including the pool's credit enhancements. 


The existence of an active secondary market is a 
key factor in the attractiveness of covered bonds 
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Chart 34 Royal Bank: Spread on Covered Bond vs. 
Senior Debt* 


for fixed-income investors, particularly for the 
benchmark segment of the market. The bench- 
mark or “Jumbo” covered bond market consists 
of those issues with an outstanding size of at 
least €1 billion and represents approximately 
half of the total market. Although market li- 
quidity has recently declined as a result of the 
market turmoil (see p. 13), the benchmark seg- 
ment of the covered bond market is typically the 
second most liquid bond market in Europe, 
after sovereign government bonds.”” 


Basis points 
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Drivers of Canadian Bank Issuance of 
Covered Bonds 


The interest of Canadian banks in issuing cov- 
ered bonds is driven by several factors. One of 
the most important is that covered bonds pro- 
vide for diversification of bank funding sources, 
as well as diversification of their investor base, 
since they tap into a largely European market. In 
particular, covered bonds help banks diversify 
their secured funding sources of mortgage lend- 
ing, such as National Housing Act (NHA) MBS 
funding of the banks’ mortgage-loan portfolios 
(see the Highlighted Issue on p. 24 for more on 
the issuance of mortgage securities under the 
NHA MBS Program). The banks’ access to the 
NHA MBS Canada Mortgage Bond Program can 
occasionally be constrained, and covered bonds 
can provide Canadian banks with an alternative 
avenue of mortgage funding in these situations. 
Moreover, the issuance of covered bonds allows 
Canadian banks to use mortgages not eligible 
for NHA MBS issuance, thus better leveraging 
their broader pool of mortgage collateral to 
garner funding. 


* Swapped to floating 
Source: Bloomberg 


Covered bonds are particularly well suited to 
funding a bank’s fixed-rate mortgage loan port- 
folio. As Packer, Stever, and Upper (2007) note, 
the issuance of covered bonds, like that of other 
longer-term fixed-rate debt, enhances a bank’s 
ability to match the duration of its liabilities to 
that of its mortgage loan portfolio, enabling 


45. The total outstanding value of benchmark covered 
bonds is approximately €700 billion as of 2006. See 
European Covered Bond Council (2007). 
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better management of its exposure to interest 
rate risk.4°4 


Another reason for Canadian banks to issue 
covered bonds is that they are a potentially cost- 
effective alternative to the issuance of unsecured 
senior debt. This was particularly the case before 
the recent credit market strains spread to the 
European covered bond market (Chart 34). By 
replacing the issuance of more expensive 
-unsecured debt, covered bonds may help lower 
a bank’s overall funding costs and, in turn, the 
cost of its capital. The lower overall cost of cap- 
ital generates, all other things being equal, high- 
er profits and/or lower mortgage loan rates for 
homeowners. However, since covered bonds 
represent a priority claim on a pool of bank as- 
sets, their issuance results in a smaller pool of 
assets available for the claims of depositors and 
other senior unsecured creditors in the case ofa 
bank default. Covered bond issuance therefore 
poses additional risk to unsecured debt holders 
and depositors. Thus, the issuance of a large 
amount of covered bonds would affect a bank’s 
creditworthiness and would likely lead to a 
downgrade of its unsecured debt and/or some 
form of remedial intervention by the banking 
supervisor. 


Overall, the introduction of covered bonds in 
Canada should increase the effectiveness and 
robustness of the market-based funding pro- 
grams of banks and lower the banks’ overall 
cost of capital (if the amount of covered bond 
issuance is below some threshold). Covered 
bonds thus represent a potential enhancement 
to the efficiency of the Canadian financial 
system. 


46. The U.K. Treasury notes that the absence of a U.K.-based 
market for covered bonds has impeded the develop- 
ment of longer-term fixed-rate mortgage lending. See 
<http://www.hm-treasury.gov.uk/media/F/D/ 
consult_coveredbonds230707.pdf >. 

47. An alternative source of secured funding for banks is 
repo funding, in that the bank pledges collateral to 
secure the loan (see Morrow 1994-95 for more on 
repo lending). As with covered bonds, the lender has a 
priority claim on the pledged collateral. Unlike cov- 
ered bonds, however, repo funding is short term, typi- 
cally one day. Moreover, the collateral consists largely 
of liquid government bonds, rather than (non-market- 
able) mortgage loans. As such, repo funding does not 
have the asset-liability matching attributes offered by 
covered bonds in funding mortgage loans. 
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In June 2007, OSFI completed an initial review 
of regulatory considerations regarding the issu- 
ance of covered bonds by Canadian banks and 
issued guidelines allowing for a limited issu- 
ance. In reaction to concerns that covered bonds 
create a preferred class of claimants, OSFI im- 
plemented a limit on the level of covered bond 
issuance of 4 per cent of a bank’s total assets.*® 
The 4 per cent limit would amount to a maxi- 
mum issuance of roughly $95 billion by the big 
six Canadian banks, based on the 2007 level of 
their total assets. 


In imposing limits on covered bond issuance, 
banking supervisors tend to weigh the previous- 
ly mentioned risks for depositors against the 
prudentially beneficial enhancements to a 
bank’s creditworthiness offered by covered 
bonds in the form of lower overall wholesale 
funding costs and more robust access to liquid- 
ity. For example, the U.K. banking supervisor, 
the Financial Services Authority (FSA), envisag- 
es that an amount of covered bond issuance 
around 20 per cent of total assets would likely 
pose a high enough risk to require an increase in 
bank capital for most U.K. banks.*?? In other Eu- 
ropean jurisdictions, there is no limit on cov- 
ered bond issuance (e.g., France).?° 


So far, only a few Canadian banks have is- 
sued euro-denominated covered bonds in the 
European market. While the maximum poten- 
tial issuance for major Canadian banks is roughly 
$95 billion in aggregate, the actual issuance to 
date by Canadian institutions is approximately 
$6.7 billion. Although the issuance of covered 
bonds by these Canadian banks is seen as cost- 
effective compared with some of their other 
market-based sources of funds, these issues 
were generally priced at concessions relative 
to covered bonds of similar size issued by 


48. See OSFI conditions at <http://www.osfi-bsif.gc.ca/app/ 
DocRepository/1/eng/notices/osfi/cvbnds_e.pdf>. 

49. See <http://www.fsa.gov.uk/pubs/international/ 
cbsg_psletter.pdf> for more details on the FSA’s 
approach to the supervision of banks in relation to 
their covered bond issuance. 

50. The volume of covered bonds issued by Spanish banks 
is limited to 90 per cent of “eligible” assets. The eligible 
collateral pool is constrained to first-lien mortgages, 
with the loan-to-value ratio capped at 80 per cent for 
residential mortgages. An estimate based on a small 
sample of Spanish banks indicates that the eligible 
collateral pool typically makes up roughly 50 per cent 
of their total mortgage portfolio. 


European banks. This partly reflects a lack of in- 
vestor familiarity, given that Canadian banks 
are just entering this market, as well as the yield 
spread between “structured” and “traditional” 
covered bonds. 


Compared with other forms of secured mort- 
gage funding,”! anecdotal evidence indicates 
that, at the time of issuance, the yields on Cana- 
dian covered bonds were roughly in line with, 
or were slightly below, those on NHA MBS. Since 
late January 2008, however, the yield spreads 
on Canadian covered bonds have widened 

in relation to those for NHA MBS and senior 


51. In most European jurisdictions, under typical market 
conditions, the yield on MBS issued by European 
banks is typically higher (i.e., higher cost) than that 
of covered bonds, owing to, among other things, 
their lower liquidity and lower investor appeal. 
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Reports 


Introduction 


eports address specific issues of rele- 
vance to the financial system (whether 
institutions, markets, or clearing and 
settlement systems) in greater depth. 


The report on Bank of Canada Oversight 
Activities during 2007 under the Payment 
Clearing and Settlement Act discusses the 
Bank’s activities in 2007 with respect to the 
three systems designated in accordance with the 
Act (the Large Value Transfer System, CDSX, 
and CLS Bank). This annual report by Walter 
Engert and Dinah Maclean also reviews other 
Bank activities related to that role. 


In 2007, Canada’s financial system was the 
subject of an FSAP (Financial Sector Assessment 
Program) update. This program is an Interna- 
tional Monetary Fund and World Bank initiative 
aimed at helping countries to identify vulnera- 
bilities in their financial systems and determine 
needed reforms. The report on Bank of Canada 
Participation in the 2007 FSAP Macro Stress- 
Testing Exercise, by Don Coletti, René Lalonde, 
Miroslav Misina, Dirk Muir, Pierre St-Amant, 
and David Tessier, contains a description of the 
Bank's role in the design and implementation 
of the macro scenario, as well as an indepen- 
dent assessment of the results provided by the 
participating financial institutions. The authors 
review the benefits of the exercise, as well as the 
challenges, and outline directions for future 
work. 


The financial market turbulence experienced 
over the past year has led to concerns over the 
excessive reliance on credit ratings to assess the 
credit quality of financial instruments and their 
issuers. In the report, The Role of Credit 
Ratings in Managing Credit Risk in Federal 
Treasury Activities, Nancy Harvey and Mervin 
Merkowsky outline how ratings are used in the 
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Bank of Canada’s own activities and in the ac- 
tivities that the Bank conducts for the Govern- 
ment of Canada as its fiscal agent. Their key 
message is that the Bank and the government 
adhere to common marketplace practices in 
their use of ratings, but are careful not to place 
excessive reliance on those ratings. Other mech- 
anisms employed to mitigate credit risk include 
judgment and collateral requirements. 
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Bank of Canada Oversight Activities during 
2007 under the Payment Clearing and 


Settlement Act 
Walter Engert and Dinah Maclean 


his report reviews the Bank of Canada’s 

oversight activities during 2007 pursu- 

ant to the Payment Clearing and Settle- 

ment Act (PCSA). This is the third in an 
annual series of reports aimed at improving the 
transparency and accountability of the Bank’s 
activities in this area. 


The Bank of Canada has had formal responsibil- 
ity for the oversight of clearing and settlement 
systems in Canada since 1996.* The PCSA gives 
~ the Bank of Canada this responsibility for the 
purpose of controlling systemic risk. In this con- 
text, systemic risk is defined as the risk that the 
default of one participant in a clearing and set- 
tlement system could lead, through the activities 
of the system, to the default of other institutions 
or systems. 


A clearing and settlement system brings together 
various financial system participants in a com- 
mon arrangement, such as a clearing house, 
where the participants are explicitly interlinked 
so that the behaviour of one participant can have 
implications for others. In such an arrangement, 
each participant could face potentially signifi- 
cant risks and liabilities, depending on the be- 
haviour of other participants and on the design 
of the system. As a result, spillover or domino 
effects with broader economic consequences 
can occur if the system is not properly designed 
and operated. 


Under the PCSA, the Bank identifies clearing 
and settlement systems in Canada that could be 


1. The authors thank N. Arjani, M. Bonazza, N. Chande, 
P. Higgins, A. Lai, P. Miller, R. Murray, S. O'Connor, 
and R. Turnbull for their assistance. 

2. Aclearing and settlement system is the set of instru- 
ments, procedures, rules, and technical infrastructure 
for the transfer of funds or other assets among system 
participants. 


operated in a manner that could pose systemic 
tisk. Provided the Minister of Finance agrees 
that it is in the public interest to do so, these 
systems are designated for oversight by the Bank 
of Canada, and must satisfy the Bank that they 
have appropriate risk controls in place to deal 
with concerns related to systemic risk. 


Three systems have been designated by the Bank: 
the Large Value Transfer System (LVTS), which 
deals with large-value Canadian payments; 
CDSX, which clears and settles securities trans- 
actions; and CLS Bank, a global system for 
foreign-currency transactions. 


In the following sections, we discuss various 

aspects of the Bank’s oversight work during the 
past year. In 2007, the major payment, clearing, 
and settlement systems continued to evolve ina 
way that supports the stability and efficiency of 
the financial system. 


The Large Value Transfer 
System 


Owned and operated by the Canadian Payments 
Association (CPA), the Large Value Transfer 
System began operation in February 1999. Dur- 
ing 2007, it processed, on average, 21,000 trans- 
actions per day worth approximately $185 
billion. In its nine years of operation, the LVTS 
has been a relatively stable system; that is, 
there have been few significant changes to its 
design and risk controls. In 2007, the Bank re- 
viewed five rule changes concerning the LVTS, 
which were largely technical in nature, including 
further improvements to contingency arrange- 
ments and an adjustment to the operation of 


3. Fora discussion of the Bank's approach to the over- 


sight of designated systems, see Engert and Maclean 
(2006). 
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the so-called central queue, to improve liquidity 
management.* 


The past year, 2007, was the first full year in which 
the Bank of Canada and the CPA were operating 
under a Memorandum of Understanding (MOU), 
signed in November 2006. The MOU sets out 
the roles and responsibilities of both parties 
under the PCSA and how they intend to work 
together to meet these responsibilities. The 
MOU added clarity and structure to the rela- 
tionship between the Bank and the CPA, and 
improved the oversight relationship between 
the two organizations. 


The gains from a well-functioning relationship 
were illustrated in late October and early 
November 2007. The CPA discovered a coding 
error, which meant that, under certain circum- 
stances, it was possible, in principle, fora queued 
payment in the LVTS to be processed through 
the system, even though it may not have passed 
the LVTS risk controls. Although the available 
data and anecdotal evidence suggest that the 
likelihood of such an event was remote, the 
LVTS was operating without the benefit of all 
the risk-control features working as intended. 
The implications of this could have been serious. 


The CPA responded to the situation and worked 
with the Bank of Canada and LVTS participants 
to implement an interim solution acceptable to 
LVTS participants and the Bank, until a permanent 
solution that corrected the system error was put 
into place on 11 November. 


Part of the oversight arrangement with regard to 
the LVTS, as set out in the Bank’s MOU with the 
CPA, are regular meetings between the Bank and 
senior CPA officials. This allows the Bank and 
the CPA to discuss general payments system 
developments, as well as potential changes to 
the LVIS, early in the process of developing those 
changes. During 2007, the Bank held four such 
meetings with senior CPA officials. The Bank 
also met with the Board of Directors of the CPA. 


CDSX 


Owned and operated by CDS (Clearing and 
Depository Services Inc.), CDSX clears and settles 


4. The central queue is an algorithm that offsets batches 
of queued (delayed) payments against each other (on 
a multilateral basis) at specified intervals throughout 
the day. 


securities transactions in Canada. On average, 
in 2007, CDSX processed about 520,000 trades 
daily worth about $250 billion. | 


In 2007, CDS established a new cross-border 
clearing and settlement link with a major secu- 
rities settlement system in the United Kingdom 
operated by Euroclear UK and Ireland Limited 
(formerly known as CrestCo Ltd.). Through this 
link, called Euroclear UK Direct, CDS partici- 
pants can directly settle U.K. securities transac- 
tions, facilitating their trading in these securities. 


As part of its review of this initiative, the Bank 

conducted a comprehensive assessment of the 

link with the co-operation of CDS, to satisfy it- 
self that the creation and operation of the link 
would neither pose unacceptable risks to CDS 

nor compromise the risk controls of CDSX. This 
link became operational on 27 August. 


An important development in 2007 was the Bank 
of Canada’s participation in the Financial Sector 
Assessment Program (FSAP) of the International 
Monetary Fund (IMF) and World Bank.° The 
FSAP included a formal review of the compliance 
of CDSX with internationally accepted standards 
for the design, operation, and regulatory over- 
sight of securities settlement systems. 


Accordingly, the IMF conducted an extensive 
assessment of CDSX in collaboration with the 
Bank, provincial regulators, and CDS. The assess- 
ment concluded that CDSX is 


sound, efficient and reliable. The legal 
basis for the system’s operation is solid, 
its functionality is well developed, its risk 
management procedures to mitigate 
credit, liquidity, and operational risks are 
appropriate, and its governance structure 
is effective and transparent. 


The IMF also made several recommendations 
to further enhance CDSX. Most important were 
those related to two standards that the IMF 
assessed CDSX as not observing.° More specifi- 
cally, the IMF advised that CDS diversify the 
settlement of U.S.-dollar positions arising from 


5. For more on this FSAP review, see the IMF website at 
<http://www.imf.org/external/pubs/ft/scr/2008/ 
cr0859.pdf>. 

6. These were the only standards that CDSX was 
assessed by the IMF as not observing. The complete 
IMF assessment of CDSX is available at <http:// 
www.imf.org/external/pubs/cat/longres. 
cfm?sk=21712.0>. 
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one of its services, currently concentrated on the 
books of a single, private bank. The Bank of 
Canada has accommodated this particular set- 
tlement arrangement because of the relatively 
small size of potential losses, and the complexity, 
operational risk, and significant cost of apparent 
solutions. The Bank will continue to monitor 
the situation, however, and will seek solutions 
with CDS if warranted. 


The IMF also advised that CDS should not 
permit the transfer into Canada of securities 
obtained through its link with the Depository 
Trust Corporation (DTC) in the United States 
until after settlement finality is obtained in that 
system. DTC is a major securities settlement 
system in the United States and, under some 
circumstances, DTC has the ability to reverse a 
security transaction until the end of the day of 
the original transaction. This can raise risks for 
participants who have already disposed of the 
securities they are asked to return. 


Rather than delay securities transfers from DTC 
to the day after the original transaction, thus 
importing inefficiencies into the Canadian mar- 
ketplace, CDS has established means to mitigate 
the associated risks.’ The Bank’s view is that even 
if such transaction reversals were to occur, any 
resulting risk is sufficiently mitigated by the risk 
controls that CDS has in place. Moreover, once 
a security is transferred into CDSX, the transac- 
tion is unlikely to be subject to such reversals. 


The IMF assessment of CDSX provided a rigorous 
and useful complement to the Bank of Canada’s 
oversight.® 


7. This mechanism assigns the obligation to the CDS 
participant that had received the recalled security. If 
that participant does not comply, CDS has in place 
collateralized credit arrangements that would provide 
CDS with the funding needed to pay out the obliga- 
tion or replace the security. Ultimately, any associated 
loss would be assigned to participants in a predeter- 
mined manner, protecting CDS. 

8. In 2007, CDS was also assessed by a private custody 
and risk-management-rating firm, Thomas Murray, 
and received a rating of AA, which is deemed “very 
low risk overall.” No depository clearing organization 
has received a higher rating from Thomas Murray. 
(Thomas Murray has rated over 140 securities deposi- 
tories worldwide, including DTC, the U.S. Federal 
Reserve, and all of the Euroclear group.) The outlook 
for this rating is stable, suggesting that there are no 
forthcoming developments that would be expected to 
alter the assessment. 


A valuable component of the Bank’s oversight 
of CDSX is the bilateral meetings between the 
Bank and CDS that examine a range of topics 
related to the operation of CDSX. These meetings 
provide the Bank and CDS with an opportunity 
to explore any concerns or questions related to 
proposed changes to CDSX on a timely and 
efficient basis. In this way, the Bank is alerted to 
possible significant changes early in the process, 
and can raise any concerns that it may have, so 
that they can be dealt with efficiently by CDS 
in the process of developing system changes. 
During 2007, the Bank held two such meetings 
with senior CDS officials. Among the issues dis- 
cussed, in addition to planned CDSX develop- 
ment, was the IMF assessment of CDSX. 


The Bank of Canada approved 48 changes to 
rules and procedures concerning CDSX in 2007. 


CLS Bank 


CLS Bank clears and settles foreign exchange 
(FX) transactions in 15 currencies, including the 
Canadian dollar. In 2007, CLS Bank settled an 
average daily value of US$3.6 trillion, which 
included Canadian-dollar transactions with an 
average daily value of US$79 billion. Five of the 
six major Canadian banks now use CLS Bank as 
one means of settling their FX transactions. 


CLS Bank is overseen collaboratively by the 
central banks whose currencies are included in 
the system, with the Federal Reserve Bank of 
New York acting as lead overseer. (CLS Bank 
is incorporated under U.S. laws, and the vast 
majority of FX trades involve the US. dollar.) 


In 2007, CLS Bank proposed a number of new 
services and products that required regulatory 
approval. One of them is the provision of settle- 
ment services for over-the-counter (OTC) credit 
derivatives housed in the Depository Trust and 
Clearing Corporation (DTCC) Deriv/SERV 
trade information warehouse for which CLS 
won a tender offer in December 2006. This 
warehouse is a centralized database of records 
relating to OTC credit-derivative transactions in 
nine CLS-eligible currencies. 


9. DTCCisa US. holding company that provides a 


range of clearing and settlement services through its 
six subsidiaries, including clearing and settlement of 
ULS. securities. 
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To this point, the focus of CLS Bank had been 
on virtually eliminating FX settlement risk by 
settling FX payments on a payment-versus-pay- 
ment basis.!° The proposal to settle these OTC 
credit derivatives meant that CLS Bank would 
be settling non-FX-related payments. Since 
these are one-way payments from one partici- 
pant to another (as opposed to two-way pay- 
ments characteristic of FX transactions), they 
cannot be settled on a payment-versus-payment 
basis. 


In assessing this proposal, the overseeing central 
banks considered whether this would compro- 
mise the ability of CLS to comply with the CPSS 
(Committee on Payment and Settlement Systems) 
core principles for systemically important pay- 
ments systems, which underpin the oversight of 
CLS Bank.!! As well, the central banks also con- 
sidered broader risk issues associated with the 
future direction of CLS, and possible conflicts 
with the policies of some central banks if CLS 
were to evolve beyond its focus on reducing 
FX-settlement risk. For example, there was con- 
cern that CLS Bank could become a general- 
purpose payments system and reduce the role 
of major domestic systems, which could com- 
promise the ability of some central banks to 
oversee systemically important payments sys- 
tems involving their currencies. 


The Bank of Canada continues to believe that 
the fundamental principle guiding the oversight 
group in considering such proposals should be 
the continued compliance with the CPSS core 
principles and, in particular, that any new service 
or product offered should not impair the con- 
trols put in place to manage FX-settlement risk. 
If these conditions are met, undue barriers 
should not be placed on the evolution of CLS 
Bank. It must also be recognized that, given the 
large fixed costs associated with CLS Bank’s core 
FX-settlement business, complementary prod- 
ucts may be useful to amortize these costs and 
may provide efficiencies. 


10. FX transactions involve the sale of one currency for 
another. In a payment-versus-payment arrangement, 
the currency payable is paid at the same time as funds 
due are received. In this way, risk arising from asyn- 
chronous exchange of payments (settlement risk) is 
eliminated. 

11. These core principles are available at <http:// 
www.bis.org/publ/cpss43.pdf?noframes=1>. 
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With regard to the proposal to settle these specif- 
ic OTC credit derivatives, approval was provided 
by the oversight group. Accordingly, CLS Bank 
began operation for transactions in five of the 
nine currencies in November 2007. Transac- 
tions in the other four currencies, including the 
Canadian dollar, will be phased in over time. 


Approval was also given to CLS Bank to offer 
two other products: the settlement of payments 
related to non-deliverable forward contracts; 
and the settlement of FX option premiums. !* 
Payments resulting from these instruments 
involve a single currency payment instead of a 
two-way currency payment as in a standard FX 
transaction. 


The central bank oversight group also approved 
changes to the eligibility criteria for new curren- 
cies and settlement membership. The new crite- 
ria for currency eligibility will allow a currency 
whose sovereign credit rating is below invest- 
ment grade to be settled in CLS Bank. However, 
such currencies cannot be used as collateral to 
support net debit positions within the system. 


The minimum credit rating required for settle- 


_ment membership was also lowered to below 


investment grade. Settlement members rated 
below investment grade cannot owe money 
within the system, however, but are required to 
fund settlement of their payment instructions 
on a cash basis. 


These latter two changes have the potential to 
reduce settlement risk among a broader range 
of currencies and trading institutions than those 
previously eligible, without adversely affecting 
the safe and efficient functioning of the CLS 
settlement service. 


Finally, an important outcome of the work 
among the overseeing central banks regarding 
CLS Bank’s evolving business strategy has been 


12. Non-deliverable forward contracts differ from nor- 


mal forward FX contracts in that there are no transfers 
of the principal currency sums between counterparties. 
Rather, on the contracted settlement date, profit/loss 
is calculated based on the difference between the 
contracted exchange rate and the prevailing spot 
exchange rate, and a net cash payment is made by the 
party suffering the loss to its counterparty, often in 
U.S. dollars. Such contracts are commonly used to 
hedge against currency risks in emerging markets. An 
FX option premium is the price the buyer of an 
option contract pays for the right to buy or sell a cer- 
tain currency for a specified price in the future. 


a strengthening of the co-operative oversight 
arrangement that provides enhanced focus and 
resources with regard to CLS Bank develop- 
ments. 


August Financial Turbulence 


The turbulence in financial markets that began 
in August 2007 led to increased volumes and 
activity for each of the designated systems. Al- 
though there were notable volume increases in 
the LVTS on some days in mid-August, there 
were no capacity problems, and the system 
functioned smoothly. Some system participants 
temporarily increased their collateral pledged in 
the system to support the higher value of LVTS 
transactions associated with intensified trading 
in markets and increased transactions in other 
clearing and settlement systems. ! 


The drying up of liquidity in the market for asset- 
backed commercial paper (ABCP) resulted in a 
number of defaults and extensions of entitlement 
payments related to securities held in CDSX.!* 
On 13 August 2007, approximately $2 billion 
in maturities of ABCP held at CDS was not paid. 
Issuers of this ABCP had either to extend the 
maturities of this paper, where this right existed, 
or to leave the maturities unpaid. 


In the event, about $1.6 billion of ABCP was 
left unpaid, and another $500 million was ex- 
tended. CDS was not exposed to any financial 
risks arising from the unpaid maturities, because 
CDS does not execute an entitlement payment 
in CDSX unless it is prefunded by the issuers’ 
paying agent. On 14 August, CDS took steps 
to assist issuers and participants holding the 
defaulted paper, including facilitating direct 
interaction between issuers and participants, to 
reach mutually agreeable solutions. It also en- 
abled procedures to process partial payments 
on maturing ABCP. As well, CDS issued daily 
bulletins to system participants to provide in- 
formation on unpaid and extended maturities, 
and on the evolving value of unpaid ABCP held 
at CDS. 


13. Collateral is pledged by LVTS participants to the Bank 
of Canada to help manage risk in the system. 

14. Entitlements include dividends, interest, payment 
upon redemption or maturity, and other payments or 
distributions to holders of securities. Entitlements 
may be distributed in the form of a money payment 
or as a distribution of securities or other property. 
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Increased trading volumes in FX markets caused 
many market participants, including CLS Bank, 
to face internal capacity pressure. CLS Bank 
required two settlement extensions on 17 August, 
in the Australian dollar and Korean won. Peak- 
input volumes received on 16 and 17 August 
gave rise to peak-settlement days on 20 and 
21 August, which were both record volume days 
for CLS Bank. Nevertheless, settlement and fund- 
ing occurred within specified timelines on both 
of those days. CLS Bank had other peak-volume 
days after August, notably on 13 November, 
with over 1.4 million currency sides processed. 
Settlement proceeded smoothly on all of these 
peak-volume days. 


In sum, the core payment, clearing, and settle- 
ment infrastructure functioned well during the 
period of market turbulence in 2007. 


Other Oversight-Related 
Activities 


CPA and other payments-system 
themes 


In 2007, the CPA launched a strategic review of 
the LVTS and, more generally, is working to de- 
velop a long-term strategy for the evolution of 
the payments system in Canada, taking account 
of evolving needs and prospective developments. 
Such planning can provide helpful leadership 
in addressing important issues affecting the 
stability and efficiency of the Canadian financial 
system. Through the CPA’s consultation with 
the Bank on these matters, the Bank undertook 
to enhance the ongoing exchange of research 
and analysis between the two organizations. 


As part of the regulatory framework governing 
the Automated Clearing Settlement System 
(ACSS), the federal Department of Finance 
regularly consults the Bank with regard to pro- 
posed rule changes and other developments 
affecting the ACSS.!° In this regard, the Bank 
reviewed nine ACSS bylaw and rule changes 
during the year. 


15. The ACSS, which is owned and operated by the CPA, 
is used for payments not handled by the LVTS: gener- 
ally, small-value items, such as paper cheques, auto- 
mated bill payments, and debit card transactions. The 
ACSS is subject to oversight by the federal Depart- 
ment of Finance. 
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More generally, to facilitate the Bank’s interaction 
with the Department of Finance on payments 
issues, including broader policy developments 
affecting payment, clearing, and settlement 
systems, senior and working-level officials meet 
on a quarterly basis to exchange information 
and analysis. Among the issues considered in 
2007 were the CPA’s medium-term strategic 
plan, effects of the financial market turbulence 
on core payments infrastructure, and work relat- 
ed to the IMF FSAP. 


Central bank committees and 
working groups 


The Bank is an active member of the Committee 
on Payment and Settlement Systems. The CPSS 
is acommittee of central bankers that collabora- 
tively sets standards that guide oversight policies 
around the world. The CPSS also conducts anal- 
ysis and research on a range of issues relevant 
to clearing and settlement systems. (For more 
on the CPSS, see <http://www.bis.org/cpss/ 
index.htm>.) 


In 2007, Bank staff were also actively involved 
in two working groups established by the CPSS. 
One working group published a consultative 
report in July on a global survey conducted in 
2006 on the management of FX-settlement risk 
at major international banks. The results show 
that CLS Bank was used to settle 55 per cent of 
the value of the settlement obligations in the 
survey, contributing significantly to a reduction 
in FX-settlement risk.!° The analysis also suggests 
that further reductions in FX-settlement risk can 
be made by making greater use of payment- 
versus-payment settlement methods (as provided 
by CLS Bank), increased reliance on bilateral 
netting arrangements, and, in some cases, sim- 
ply through better measurement and control of 
settlement risk exposures. The CPSS is expected 
to publish the final report in mid-2008. 


A second CPSS working group has been analyz- 
ing interdependencies that exist between pay- 
ment and securities settlement systems in CPSS 
countries, as well as the potential role of these 
interdependencies in the transmission of risk 
across systems and across countries. The group’s 
work highlights the fact that global payment 
and settlement infrastructure is becoming more 
interdependent. Tighter direct relationships 


16. The results for the Canadian banks included in the 
survey are summarized in Arjani (2007). 
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between systems, and more indirect relation- 
ships arising from the activities of large financial 
institutions and the use of common third-party 
service providers, have contributed to this 
trend. 


These relationships have strengthened the global 
infrastructure by reducing costs and diversifying 
risks, yet they also pose challenges by increasing 
the potential for disruptions to spread widely 
and quickly. Therefore, the increasing interde- 
pendence of payment and settlement systems 
calls for broad risk-management perspectives 
and coordination among stakeholders. As well, 
risk-management controls should be commen- 
surate with the roles of the system, institution, 
or service provider in the global infrastructure. 
The working group will be considering more 
specific policy implications in 2008. 


SWIFT 


The Bank also continues to participate in the 
co-operative oversight of the Society for World- 
wide Interbank Financial Telecommunication 
(SWIFT). SWIFT is the principal payment-mes- 
saging service provider for financial institutions 
around the world and for critical systems, such 
as the LVTS and CLS Bank. This co-operative 
oversight group monitors and assesses the extent 
to which SWIFT maintains appropriate gover- 
nance arrangements, operational processes, risk 
management, and controls to effectively address 
potential concerns that may arise for financial 
stability. 


Business-continuity planning 
(BCP) 


The Bank of Canada works with the operators 
and participants of systemically important 
Canadian clearing and settlement systems to 
enhance arrangements for continuity of opera- 
tions. These systems are at the centre of Canada’s 
financial system, and serious economy-wide 
repercussions could arise if their operations 
were not extremely reliable. 


One of the key conclusions from the Joint BCP 
Working Group in 2006 was the importance of 
achieving a priority-recognition status for major 
clearing and settlement systems from federal 

and provincial organizations that have respon- 
sibilities for emergency management (Goodlet 
2007). Recognition of priority access to essential 
inputs such as electricity, diesel fuel, or municipal 


services during a seriously disruptive event is an 
important component of these systems and of 
the Bank’s BCP work. 


In 2007, the Bank of Canada and other agencies 
continued to follow up on these reeommenda- 
tions. In particular, the Bank, Finance Canada, 
and the system operators have been working 
with the Province of Ontario to achieve priority 
status for critical clearing and settlement infra- 
structure. 


The Bank was also active during the year to 
improve its own business-continuity arrange- 
ments. The Bank conducted two integrated IT 
disaster-recovery exercises under conditions 
that simulated a serious operational disruption 
at the Bank. The test results were satisfactory, 
with the Bank able to meet its recovery-time 
targets. In addition, a large-scale integrated 
business-recovery exercise was conducted at the 
Bank’s recovery site, which provided useful 
lessons for the Bank’s BCP planning. 


High-availability banking system 


As noted in last year’s oversight review (Goodlet 
2007), the Bank of Canada is committed to 
improving its ability to deliver its unique banking 
services to critical clearing and settlement systems 
and financial institutions on a high-availability 
basis. 


In 2007, significant progress was made in the 
multi-year redevelopment of a high-availability 
delivery system for these banking services. Final 
preparation and testing are expected to continue 
in 2008, with implementation of the new system 
targeted for autumn 2008. 


Publications in 2007 


During 2007, the Bank published the following 
staff work related to clearing and settlement 
systems: 


e Arjani, N. and W. Engert. 2007. “The Large- 
Value Payments System: Insights from 
Selected Bank of Canada Research.” Bank of 
Canada Review (Spring): 31-40. 


e Ball, D. and W. Engert. 2007. “Unanticipated 
Defaults and Losses in Canada’s Large-Value 
Payments System, Revisited.” Bank of Canada 
Discussion Paper No. 2007-5. 
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e Chapman, J. T. E. and A. Martin. 2007. 
“Rediscounting under Aggregate Risk with 
Moral Hazard.” Bank of Canada Working 
Paper No. 2007-51. This work was summa- 
rized in the Bank of Canada Financial System 
Review, December 2007, under the title, “The 
Provision of Central Bank Liquidity under 
Asymmetric Information.” 


e Chiu, J. and A. Lai. 2007. “Modelling Pay- 
ments Systems: A Review of the Literature.” 
Bank of Canada Working Paper No. 2007-28. 
This work is summarized in the Bank of 
Canada Financial System Review, June 2007. 
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Bank of Canada Participation in the 2007 
FSAP Macro Stress-Testing Exercise 


Don Coletti, René Lalonde, Miroslav Misina, Dirk Muir, Pierre St-Amant, 


and David Tessier 


n 2007, Canada’s financial system was the 

subject of an FSAP (Financial Sector As- 

sessment Program) update (Box 1). A key 

component of this exercise was the stress 
testing of the Canadian financial system with a 
macroeconomic scenario. The Bank of Canada 
took the lead in developing, implementing, and 
assessing the results. This report describes the 
role played by the Bank and the main results of, 
and lessons derived from, this exercise. 


General Framework 


The purpose of stress testing is to assess the re- 
silience of a segment of the financial system in 
the face of “rare but plausible” events that have 
either resulted in vulnerabilities in the past or 
could do so in the future. In macro stress test- 
ing, the events considered are macroeconomic 
shocks assembled (typically by means of a mac- 
roeconomic model) to form a macroeconomic 
scenario. The objective is to assess the impact of 
the scenario on a set of financial institutions. 


There are two basic approaches to conducting 
macro stress-testing exercises: 


i) Bottom-up, in which the participating institu- 
tions assess the impact of a given scenario on 
their portfolio, and the authorities then aggre- 
gate and interpret the results. 


ii) Top-down, in which the authorities assess the 
impact of the scenario on financial institutions 
at a more aggregate level and use the results as a 
basis for discussion with individual participants. 


In the Canadian FSAP update, it was agreed that 
macro stress testing would be conducted using 
the bottom-up approach, and that the subject of 
the stress test would be the loans portfolio of the 
participating Canadian banks. The Bank of Can- 
ada played several roles in the exercise: 


1. Fora more detailed analysis, see Coletti et al. 
(forthcoming). 


e designing the macroeconomic scenario 
using an in-house model; 


e modelling the relationship between macro 
variables and default rates in the business 
and household sectors (the individual insti- 
tutions used these default rates to simulate 
the losses in their loans portfolio); 


e conducting an independent assessment of 
losses that would arise under the scenario, 
to cross-check the results of individual banks.” 


In the rest of this report, we elaborate on these 
points by describing the general features of the 
chosen scenario, the method used to relate de- 
fault rates to macroeconomic variables, and the 
results that were obtained. The last section con- 
tains a summary of the results, some thoughts 
on the lessons learned, and an outline of the 
areas where further work is needed. 


The Macroeconomic Scenario 


In 2006, during the preparation stage of the ex- 
ercise, it was agreed that the scenario to be con- 
sidered would be based on a disorderly adjust- 
ment of global imbalances brought about by a 
downward revision to expectations for produc- 
tivity growth in the United States. The impact of 
such a scenario would be traced over a 2-year 
horizon, starting in 2007Q1. 


Our scenario has its origins in the historically 
high level of trend labour productivity growth 
experienced in the latter half of the 1990s 

and the early 2000s in the United States.? As 


2. TheIMF has conducted its own independent assessment, 


the results of which are in their FSAP report at <http:// 
www.imf.org/external/pubs/cat/longres. 
cfm?sk=21710.0>. 

3. The macroeconomic scenario was developed using the 
Bank of Canada’s version of the Global Economy Model 
(BoC-GEM) (Lalonde and Muir 2007). BoC-GEM is a 
variant of the GEM developed at the IMF (Farugqee et al. 
2007). 
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Box 1 


FSAP Update: Highlights of ss 
the IMF Conclusions 


The Financial Sector Assessment Program (FSAP), 
established by the International Monetary Fund (IMF) 
and the World Bank in 1999, provides countries with 
comprehensive assessments of the stability of their 
national financial systems. Canada undertook an 
FSAP assessment during the program’s pilot phase 
in 1999-2000. In September 2006, Canadian au- 
thorities formally requested that the IMF undertake 
an FSAP update for Canada. 


This update included an assessment of Canada’s com- 
pliance with internationally accepted standards and 
codes for financial sector regulation, as well as a 
focused review of Canada’s compliance with revised 
Basel Core Principles for Effective Banking Supervi- 
sion. It also included a stress-testing exercise designed 
to assess the capacity of the Canadian financial system 
to absorb various adverse economic and financial 
shocks. 


The full FSAP report can be found at <www.imf.org/ 
external/pubs/ft/scr/2008/cr0860.pdf>. The IMF's 
overall conclusion is that Canada’s financial system 
is mature, sophisticated, and well managed. The re- 
port states that financial stability is underpinned by 
sound macroeconomic policies and strong pruden- 
tial regulation and supervision, while deposit insur- 
ance and arrangements for crisis management and 
failure resolution are well designed. 


The IMF's conclusion concerning the stress-testing 
exercise is that Canada’s major banks can withstand 
sizable shocks. Although capital drops below the reg- 
ulatory minimum in the stress scenario, it remains 
adequate. The banking system thus appears sound, 
but it faces some challenges. In particular, the IMF 
notes that global financial turmoil since mid-2007 
has highlighted the information and liquidity risks in 
the structured financial products that Canadian 
banks have embraced in recent years. 


The report also concludes that CDSX, the securities- 
settlement system operated by Clearing and Deposi- 
tory Services Inc., is sound, efficient, and reliable and 
that it complies with almost all recommendations for 
securities-settlement systems. As well, Canada is found 
to be compliant with the four revised Basel Core 
Principles for Effective Banking Supervision. Finally, 
concerning securities regulation, the IMF concludes 
that the regulatory framework for the securities market 
in Canada implements the objectives and principles 
of the International Organization of Securities Com- 
missions (IOSCO) in most respects, but that there 
would be advantages in moving towards a single 
securities regulator. 


a2 


expectations of long-term growth in U.S. labour 
productivity were gradually revised upwards to 
2 per cent and higher, perceived rates of return 
on U.S. investments were boosted, leading to 
increased investment demand, as well as in- 
creased capital inflows and a stronger U.S. 
dollar. In addition, expectations of higher per- 
manent income led to an increase in consump- 
tion and a drop in the savings rate. In turn, these 
factors led to a rise in imports and an expansion 
of the U.S. current account deficit (Ferguson 2005). 


In the scenario, it is assumed that expectations 
of a permanent rise in the growth of U.S. labour 
productivity are revised sharply downwards to 
1.1 per cent per annum for the next 10 years from 
2 per cent. The resulting downward revision to 
permanent income growth and to expected rates of 
return on investment lead to a retrenchment in 
demand that offsets the decline in the growth of 
the economy’s productive capacity. It is also as- 
sumed that increased economic uncertainty causes 
declines in the confidence of consumers and firms, 
leading to a reduction in consumption and in- 
vestment expenditures. Heightened uncertainty 
is also assumed to motivate foreigners to sell off 
U.S.-dollar assets, resulting in a rapid depreci- 
ation of the U.S. dollar. The resulting deteriora- 
tion in the balance sheets of consumers and firms 
leads to a significant rise in financial risk premi- 
ums, further magnifying the economic slowdown. 


Furthermore, it is assumed that Canadian trend 
labour productivity growth slows to about 
0.8 per cent per annum over the next 10 years 
from 1.5 per cent. As in the United States, we as- 
sume similar but smaller declines in consumer 
and business confidence. Premiums on Canadi- 
an commercial interest rates also rise as a result 
of the economic downturn, exacerbating the 
weakness in Canadian GDP growth.” 


4. Weassume that the risky spread (the difference 


between the rate on medium-term business loans 
and the rate on 5-year U.S. government bonds) widens 
to reach historic highs in early 2007 (the starting point 
of the shock scenario). Our analysis assumes similar 
increases in the spreads on consumer interest rates. 

5. Weassume that the risky spread between the rate on 
medium-term business loans and the rate on 5-year 
Government of Canada bonds widens to historically 
high levels. Risky spreads of this magnitude have 
occurred only about 2 per cent of the time in Canada 
over the period 1980 to 2006. The rate on medium- 
term Canadian business loans is based on the yield 
on bonds of A-rated firms, which represents the 
median rating of Canadian corporate bond issuers. 
We assume similar increases in spreads on consumer 
interest rates. 
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Macro Stress-Testing Scenario (2007Q1-2009Q1)* 
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a. The values are year-over-year (Q1 over Q1). 


Taken together, the shocks in our scenario are 
extremely large by historical standards. As 
shown in Table 1, the scenario results in high 
real interest rates for consumer and business 
loans and an extremely severe economic con- 
traction in the United States. The recession em- 
bodied in the scenario is even more severe than 
that experienced in 1981-82, with year-over- 
year real GDP growth in the United States 
troughing at -6.2 per cent in 2008Q1. Asa result 
of the weakness in aggregate demand, U.S. labour 
market conditions deteriorate and the unem- 
ployment rate rises to a peak of about 8.5 per 
cent in mid-2008. 


The recession in the United States, a higher 
Canada/U.S. real exchange rate, falling world 
commodity prices, the downward revision to 
expectations for the growth of domestic trend 
labour productivity, losses in domestic consumer 
and business confidence, and the rise in domes- 
tic financial risk premiums lead to a significant 
recession in Canada in 2007 (Table 1). In terms 
of cumulative output loss, the domestic recession 
embodied in the scenario is about one-third 
larger than that experienced in 1990-91, despite 
a significant easing in monetary policy. 


As a result, core consumer prices fall throughout 
2008. Inflation picks up gradually in 2009 and 
returns to the 2 per cent inflation target by the 
end of 2010. Canadian policy interest rates fall 
quickly to 0.25 per cent in early 2008 and re- 
main very low for several years. The aggressive 
decline in policy rates, consistent with Canada’s 
inflation-targeting framework, plays a very 
important role in mitigating the impact of the 
adverse shocks on the Canadian economy. Con- 
sequently, the rate on 5-year Canadian medium- 
term business loans actually declines in early 
2007, despite the large rise in the financial risk 
premium. The relatively low level of domestic 
interest rates at a time when GDP growth is 
quite weak distinguishes the macroeconomic 
outlook from the events in the early 1990s. 
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Relating Default Rates to fee FY 
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In modelling sectoral default rates, the objective 
was to identify systemic factors that affect default 


includes the Canadian GDP growth rate, un- 
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additional information. The adjusted data span 
the period from 1988Q1 to 2005Q4, ata 
quarterly frequency. 


The specification of the sectoral regressions 
includes non-linear terms. We find that non- 
linearities are the key to capturing the behav- 
iour of default rates around the historical extremes 
(Misina and Tessier 2007). Without non-linearities, 
even the extreme macroeconomic shocks have a 
very limited impact on default rates. 


Simulation results are presented in Table 2, which 
contains information on historic peaks, as well 
as fitted values from the non-linear specification.’ 
Fitted values are, on average, close to historical 
peaks. The values used in the stress-testing exercise 
contain an ad hoc upward adjustment (equivalent 
to 0.25 standard deviation) reflecting the IMF's 
opinion that the magnitudes of responses should 
be larger than those generated by the default- 
rate models.® 


6. Technical details related to this section can be found in 
Misina and Tessier (2007). 

7. The sectors included were accommodation, agriculture, 
construction, manufacturing, retail, wholesale, and 
default rates on mortgages in the household sector. Sec- 
tors for which default rates were not provided could 
either be merged with the above or classified in a sepa- 
rate category, and an average of defaults in the above sec- 
tors used. Both approaches were used by individual 
banks in implementing the scenario. 

8. The performance of sectoral regressions under stress will 
depend on the precise configuration of the macroeco- 
nomic variables in a particular sectoral regression. During 
the recession in the early 1990s, interest rates were much 
higher than under the scenario. Thus, for interest-sensi- 
tive sectors, such as retail and mortgages, the situation 
under the stress scenario is more favourable than in the 
early 1990s, resulting in responses that are below his- 
toric peaks. 
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To compute losses under the stress scenario, we 
need information on exposures and on loss-given- 
default, in addition to default rates. Data on 
loan exposures are taken at 2006Q4, the last 
available point at the time of the exercise. 


There is very little information on loss-given- 
default in Canada. A rough proxy can be obtained 
by looking at the ratio of estimated assets to 
estimated liabilities at the time of bankruptcy. 
This information is available from the Office 
of the Superintendent of Bankruptcy. For the 
corporate sector, the average for the period 
1988-2006 is 0.35, which would suggest an 
expected recovery rate of 35 per cent, or losses 
given bankruptcy of 65 per cent. Since bankruptcy 
is the last stage of distress, and since most losses 
occur because of missed interest payments, we 
believe that this recovery rate might be somewhat 
low and, for the purpose of the FSAP exercise, 
have agreed with the IMF to set the recovery rate 
at 50 per cent. 


Loss Assessment 


Expected and unexpected losses 


Each participating bank? was asked to provide 
an estimate of expected and unexpected losses 
(the mean of the loss distribution, and the 
99.9 per cent value-at-risk) arising from the 
macroeconomic scenario, for each quarter over 
a 2-year horizon. Individual results depend on 
how the banks used the inputs provided to 
them. While approaches vary across banks, 
some key commonalities had to be taken into 
account in arriving at the estimates of losses 
using our internal model. In particular: 


e The banks’ estimates of losses are based on 
their estimates of exposures at default 
(EAD), and these data were not publicly 
available at the time of the exercise. !° These 
estimates are larger than the publicly avail- 
able balance sheet loan values, since the 
latter are based on the drawn amounts, 
whereas the former take into account 
undrawn commitments. Consequently, the 


9. These are the “Big 5” banks: CIBC, RBC Financial Group, 
Bank of Montreal, TD Bank Financial Group, and Scotia- 
bank. 

10. Under Basel II reporting rules, banks will be required to 
provide this information. 


use of the balance sheet exposures will result 
in systematically lower estimates of losses. 


e The banks’ results indicate that the loss dis- 
tribution has fat tails. 


To deal with the first set of issues, the banks 
were asked to provide the values of EAD that 
they used in their stress tests. This information 
was used to adjust the results of the Bank of 
Canada’s internal model by the difference be- 
tween the exposures they used and those in 
their balance sheets. The difference between the 
two varied from bank to bank, with the lowest 
being 4 per cent, and the largest being 45 per 
cent.'! To deal with the second set of issues, 
the simulations are performed using a t-distri- 
bution (with four degrees of freedom), rather 
than the normal distribution. 


Chart 1 is a summary of the impact of the sce- 
nario on the participating banks. It contains 
estimates of expected and unexpected losses 
based on the individual results provided by the 
banks, Bank of Canada’s estimates based on our 
internal stress-testing model (labelled BoC), 
and the IMF's estimates, which are based on the 
results contained in the IMF’s FSAP report. !7 


The banks’ estimates of their expected losses are 
higher than ours in the first year and lower in 
the second year. Estimates of the unexpected 
losses are similar in terms of overall magnitude. 


An examination of the results reveals that in- 
creases in losses are driven largely by develop- 
ments in the retail, manufacturing, and services 
sectors. (In this stress test, the retail sector includes 
consumer loans.) 


The IMF's estimates are somewhat different, be- 
ing either below (expected losses) or above (un- 
expected losses) the other two sets of estimates. 


11. Scaling up the results by the difference between expo- 


sures is implicitly based on the assumption that the sec- 
toral distribution of exposures used by the banks 
corresponds, in relative terms, to their balance sheet 
exposure. This assumption is difficult to verify, since the 
banks provided only total exposures. 

12. The IMF reports losses as a percentage of risk-weighted 
assets. These were converted into dollar amounts by 
using publicly available information on the values of 
risk-weighted assets. 
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Impact on the capital-adequacy 
ratio 


The ability of the banks to absorb the losses that 
arise under the scenario can be assessed based 
on the impact on their capital-adequacy ratio 
(CAR). That assessment is based on the fact that 
total capital (Tier 1 + Tier 2) should be sufficient 
to cover the unexpected losses (at the 99.9 per 
cent value-at-risk). 


The results are presented in Chart 2, which 
shows the average of the results reported by 
banks, our estimates, and the IMF estimates. 
The horizontal line represents Basel II require- 
ment for total capital (8 per cent). The results 
suggest that if the unexpected losses material- 
ized at any point over the stress-testing horizon, 
the CAR would fall below the 10 per cent 
threshold for total CAR set by the Office of the 
Superintendent of Financial Institutions. If the 
unexpected losses materialized after the fourth 
quarter of the scenario, the results indicate that 
the CAR would fall below the Basel II require- 
ments. !> The results do vary across banks, and 
in the best case the CAR remains above 8 per 
cent throughout the exercise. 


The above analysis is based on the assumption 
of zero growth in regulatory capital over the 
stress-testing horizon (no mitigating action by 
the management to reduce the impact of the 
scenario). This assumption results in very con- 
servative (worst-case) estimates. Some banks 
also assessed the impact of the shock on their 
CAR allowing for management action. These 
assessments were based on a variety of assump- 
tions, but in all cases, the estimated CAR under 
stress remained above the regulatory require- 
ments. 


There is no doubt that the banks would use a 
variety of measures to maintain their CAR above 
the stipulated threshold (e.g., reduce/halt divi- 
dend payments or change lending practices to 
include fewer risky borrowers). Nonetheless, 
banks’ estimates may be overly optimistic, since 
simultaneous actions by all banks to manage 
their capital (e.g., tightening credit) may have 
a negative impact on the real economy and 
exacerbate the problem. 


13. Since the default rates reach their peaks around 
2009Q1, we expect the biggest impact on the banks’ 
CAR to occur around that time, with a possible 
improvement later on. 
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Chart 1 Losses under the Scenario 
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Conclusion 


With a recession that is one-third larger than 
that experienced in the early 1990s, and increas- 
es in defaults exceeding predictions made by 
econometric models, the stress-test scenario an- 
alyzed in the FSAP update is extreme. Nonethe- 
less, in terms of severity, the Canadian scenario 
is broadly in line with the scenarios used in other 
developed countries. 


In the event of the materialization of the unex- 
pected losses implied by the scenario, the banks’ 
capital is, on average, sufficient to absorb these 
losses, although the average CAR falls below 
the regulatory requirements. In such circum- 
stances, banks would need to take action either 
to raise new capital, which could be difficult 
given the high financial stress assumed in the 
scenario, or to cut risk-weighted assets, which 
could be costly for the economy. Authorities, 
particularly monetary policy authorities, would 
need to factor in these impacts on banks in de- 
termining the appropriate policy response. 


While modelling and data differences make it 
difficult to compare the outcomes of stress tests 
across countries, generally speaking, the results 
indicate that the losses, while not negligible, did 
not pose a systemic threat to the financial sys- 
tems of the countries tested. The results for Can- 
ada are in line with these general findings. 


From the perspective of the Bank of Canada’s 
ongoing work to develop tools to assess the 
resilience of the financial sector and its impact 
on financial stability, the exercise was valuable, 
leading to: 


e a deeper understanding of the complexities 
of the relationship between the micro and 
macro aspects of the analysis of financial 
stability; 


e improvements in the Bank’s internal stress- 
testing models and methodologies; 


e increased awareness of data limitations and 
data requirements; 


e improved information sharing between the 
banks and Canadian government agencies; 
and 


e increased knowledge of risk-management 
practices at individual financial institutions. 
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The exercise has also revealed the limitations of 
the existing stress-testing tools and methodolo- 
gies, as well as the need for continued improve- 
ment, including: 


e developing macro models that would be 
better suited to the analysis of extreme 
events; 


e further work on models that relate default 
rates to macroeconomic variables (better 
integration with the main macro model and 
explicit modelling of economic behaviours); 
and 


e gathering data on defaults beyond those of 
large publicly traded companies and getting 
more comprehensive data on the exposures 
of financial institutions. 


Difficult issues at the frontier of current research 
efforts reflect broader problems: lack of the sec- 
ond-round/feedback effects that relate the ac- 
tions of financial institutions back to financial 
markets and the real economy; the interlinkages 
among financial institutions; and channels of 
contagion. Nonetheless, we think that, even at 
the present stage, properly designed stress tests, 
based on scenarios that reflect rare but plausible 
sources of stress, can be useful in identifying 
vulnerabilities in the system. This information 
can help to guide official institutions in looking 


more deeply, in a risk-focused way, at possible 


channels through which vulnerabilities in one 
bank could be transmitted to others in the sys- 
tem. It can also form the basis for supervisory/ 
macroprudential guidance to individual institu- 
tions or to the market as a whole. !4 


The FSAP has stimulated the Bank of Canada’s 
stress-testing work. We are planning to main- 
tain this accelerated momentum by investing 
in two priorities: (i) research efforts to address 
some of the shortcomings identified in the pre- 
vious paragraph, and (ii) regular updating, us- 
ing various scenarios of interest, of the top- 
down approach (Box 2). We are also consider- 
ing, together with financial institutions and oth- 
er government agencies, the possibility of 


14. We thank Karl Habermeier and Mark Swinburne of 
the IMF for insightful comments and for providing a 
broader perspective regarding the nature of these 
exercises. 
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Box 2 


Macro Stress Testing: An Update of the FSAP Results 


The FSAP exercise discussed in this report was 
based on data for 2006Q4. Here we present an 
updated top-down assessment of credit losses 
in the loans portfolio based on data for 
2008Q1. 


Highlights of the changes in the data since 
2006Q4 


In the aggregate, there has been little change in 
the composition of banks’ loans portfolios. 
Exposure to mortgage and retail sectors (the 
latter includes consumer loans) continues to 
account for approximately 75 per cent of total 
lending. 


e The banks’ loans portfolios have increased 
by 12 per cent on average. 

e On average, the capital-adequacy ratio 
(CAR) of total (Tier 1 + Tier 2) capital to 
risk-weighted assets has declined slightly. 

e New data on exposures at default (EAD), 
which the banks started reporting in 
2008Q1, obviates the need to rely on 
adjustments to balance sheet exposures, as 
was done in the FSAP exercise. 


Results 


Chart A summarizes the results of the stress- 
testing exercise that takes the above points into 
account. Losses under the scenario are estimated 
using our internal model and are converted 
into an impact on the CAR using the same 
methodology as in the FSAP exercise. The first 
bar represents the median values of CAR for the 
five banks prior to stress. The subsequent bars 
represent the level of the CAR in each quarter if 
the unexpected losses (i.e., 99.9 per cent value 
at risk) associated with the scenario were to 
materialize.! For example, if the scenario- 
induced unexpected losses were to materialize 
in the fourth quarter after the initial shock, the 
median value of the CAR would change from 


1. Recall that the actual CAR is determined on the 
basis of the estimates of the unexpected losses. 


11.26 prior to stress to 7.69 in that quarter. If, 
instead, the unexpected losses materialized in 
the sixth quarter after the shock, the median 
value of the CAR would change from 11.26 
prior to stress to 6.68 in that quarter.” 


Higher exposures and a lower CAR starting 
point for values produce somewhat lower val- 
ues for CAR under the scenario than in the 
2006Q4 exercise. The levels of capital at these 
banks in 2008Q1 would still, in the aggregate, 
be sufficient to absorb the losses. Nonetheless, 
to continue to meet the regulatory require- 
ments (total CAR of 8 per cent under Basel II; 
OSFI threshold of 10 per cent), the banks 
would have to take appropriate action: raising 
their levels of capital, reducing their risk- 
weighted assets, or a combination of the two. 
The feasibility and broader implications of 
these adjustments would depend on the nature 
and timing of these actions, as well as the hori- 
zon over which the banks’ CAR values would 
return to their target levels. 


2. The methodology used here does not allow us 
to infer the CAR values in the quarters following 
that in which the unexpected loss first materializes. 


_ ChartA  Capital-Adequacy Ratio under Stress 
| % 
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conducting periodic bottom-up exercises, as 
well as developing a more comprehensive 
approach to stress testing. 


References 


Coletti, D., R. Lalonde, M. Misina, D. Muir, and 
P. St-Amant. “Bank of Canada’s Participa- 
tion in the 2007 FSAP Macro Stress-Testing 
Exercise.” Bank of Canada Discussion 
Paper. Forthcoming. 


Farugee, H., D. Laxton, D. Muir, and P. Pesenti. 
2007. “Smooth Landing or Crash? Model- 
Based Scenarios of Global Current Account 
Rebalancing.” In G7 Current Account Imbal- 
ances: Sustainability and Adjustment, 377- 
451, edited by R. Clarida. National Bureau 
of Economic Research Conference Report. 
Chicago: The University of Chicago Press. 


Ferguson, R. W. Jr. 2005. “U.S. Current Account 
Deficit: Causes and Consequences.” 
Remarks to the Economics Club of the 
University of North Carolina at Chapel 
Hill, Chapel Hill, North Carolina, 

20 April. 


Lalonde, R. and D. Muir. 2007. “The Bank of 
Canada's Version of the Global Economy 
Model (BoC-GEM).” Bank of Canada 
Technical Report No. 98. 


Misina, M. and D. Tessier. 2007. “Sectoral 
Default Rates Under Stress: The Impor- 
tance of Non-Linearities.” Bank of Canada 
Financial System Review (June): 49-54. 


Financial System Review — June 2008 


59 


Financial System Review - June 2008 


The Role of Credit Ratings in Managing 
Credit Risk in Federal Treasury Activities 


Nancy Harvey and Mervin Merkowsky 


he ongoing turbulence in financial mar- 
kets has been accompanied by growing 
concern that the use of credit ratings may 
have encouraged some investors to rely 
too heavily on ratings as a summary statistic of 
risk. The Bank of Canada has raised the issue 
of overreliance on credit ratings through public 
speeches and in an article in the previous issue 
of the Financial System Review (Zelmer 2007). 


Like many other central banks and market par- 
ticipants, the Bank of Canada (the Bank) uses a 
variety of tools, including credit ratings, in the 
management of credit risk in its own activities 
and in those that it carries out for the federal 
government (the government) as its fiscal agent. 
This report provides a brief overview of the 
credit risk management frameworks used by the 
Bank and the government and how credit ratings 
are used in these frameworks. As is outlined be- 
low, the Bank and the government are careful to 
avoid placing too much reliance on ratings. 


Credit Risk 


Credit risk can be defined as the risk that a 
counterparty may fail to meet its obligations as 
they come due: that is, the risk of default. In its 
broadest sense, credit risk also includes the risk 
of a decline in the market value of investments 
that may arise from a deterioration in the credit 
quality of a counterparty. This is known as credit 
transition risk. 


The Bank is exposed to credit risk through its 
routine advances to members of the Canadian 
Payments Association (CPA) and through mar- 
ket transactions conducted in the form of pur- 
chase and resale agreements (PRAs) and loans 
of securities. The amount of credit risk borne by 
the Bank is modest, however, because these 
transactions are fully collateralized with high- 


quality securities denominated in Canadian 
dollars.! In the unlikely event of a counterparty 
default, collateral can be liquidated to offset the 
credit exposure. The credit quality of collateral 
is managed through a set of restrictions tied to 
asset type, credit ratings, and the term to matu- 
rity of the securities pledged as collateral. 


Credit risk is also evident in activities that the 
Bank conducts for the government as its fiscal 
agent. Credit risk arises from the investment of 
Canada’s foreign reserves, held in the Exchange 
Fund Account (EFA), in financial instruments 
issued by non-Canadian sovereign governments, 
their agencies, official international institutions, 
and major foreign financial institutions. Credit 
risk is also engendered in the funding of reserves 
when swap transactions are conducted with ma- 
jor Canadian and foreign banks to transform 
domestic-currency debt into foreign-currency 
obligations. And it is present in the government's 
Canadian-dollar cash balances, which are invest- 
ed in short-term deposits issued by the major 
financial institutions operating in Canada. 


Credit-risk policies have been established for all 
of these treasury activities to ensure that credit 
risk is kept to a minimum. These policies specify 
the types of transactions that can be conducted, 
the range of counterparties permitted, minimum 
credit-quality thresholds, and how credit ratings 
are used in the assessment of credit risk. More 
broadly, the policies seek to minimize credit 
risk by promoting the use of a diversified pool 
of highly rated counterparties and, where ap- 
propriate, collateral frameworks. 


1. In December 2007, the Bank of Canada announced 


its intention to broaden eligible collateral for the 
Standard Liquidity Facility to include U.S. Treasuries 
by mid-2008. Details available at <http:// 
www.bankofcanada.ca/en/notices_fmd/2007/ 
not121207a.html>. 
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Why and How Credit Ratings 
Are Used 


Credit ratings published by the major rating 
agencies offer important benefits to market 
participants and public institutions. They pro- 
vide a commonly recognized source of indepen- 
dent opinions on creditworthiness, which can 
serve as a useful starting point for assessing the 
credit quality of counterparties and their finan- 
cial instruments. The use of credit ratings is also 
cost-effective, because rating agencies benefit 
from economies of scale in assessing credit risk. 
Indeed, agencies rate almost all of the counter- 
parties used in the treasury activities of the Bank 
and the government. But credit ratings are not 
flawless indicators of credit risk. Rating agencies 
have been periodically criticized for, among 
other things, overreliance on historical infor- 
mation and for being slow to react to new 
information. 


Thus, the Bank and the government use credit 
ratings in a prudent fashion. For any given credit 
rating, exposure limits and collateral haircut 
margins vary across asset classes. For example, 
the investment limits and collateral haircuts 
for AAA-rated government securities are more 
generous than those applicable to similarly rated 
private sector instruments in recognition of the 
fact that the former are generally more liquid 
than the latter. By the same token, the Bank and 
the government have refrained from investing 
in, or accepting as collateral, some highly rated 
structured products, when the assets in question 
were judged to be incompatible with the objec- 
tives governing investment and collateral- 
management activities. 


In selecting which rating agencies to use, the Bank 
and the government adhere to market practice 
by using agencies that are widely accepted by 
private investors in the relevant markets and 
that have been recognized by the regulators 
of those markets (e.g., the U.S. Securities and 
Exchange Commission for markets operating 
in the United States). Hence, the Bank and the 
government have chosen to rely on credit ratings 
published by four rating agencies: Dominion 
Bond Rating Service (DBRS), Fitch Rating Service, 
Moody’s Investors Service, and Standard & Poor's. 


Ratings from these four agencies are used to 

assign a credit-quality grade to each counterparty, 
security issuer, or security issue. Thus, the credit- 
quality grade essentially represents the consensus 
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of the agency ratings. The number of external 
credit ratings used depends on rating availability 
and on the type of activity. Most activities require 
a minimum of two ratings, and when the rating 
agencies post different credit ratings, the credit- 
quality grade is usually based on the second- 
highest rating in accordance with the standard- 
ized credit-risk methodology proposed by 
Basel II.* Moody’s and DBRS recently introduced 
new methodologies for rating commercial banks. 
These procedures explicitly consider the likeli- 
hood of external support (e.g., government or 
central bank support) in the determination of 
their ratings for commercial banks. This has led 
the Bank and the government to review the 
appropriateness of the official credit ratings for 
commercial banks from these two agencies and 
to start using their “stand-alone” ratings for 
commercial banks instead. (See Box 1 for addi- 
tional information on DBRS and Moody's new 
rating methodologies and their implications 
for the treasury activities of the Bank and the 
government.) The next three sections describe 
how ratings are used in treasury activities. Further 
details can be found on the Bank of Canada and 
Department of Finance websites. 


Management of the Exchange 
Fund Account 


The Exchange Fund Account is the main reposi- 
tory for Canada’s foreign reserves. Assets held 
in the EFA are managed by the Bank on behalf 
of the government in accordance with investment 
policies approved by the Minister of Finance. 
Assets in the EFA are invested mainly in highly 
rated securities issued by sovereigns, their agen- 
cies, and official international institutions. In- 
vestments in short-term securities, deposits, 
commercial paper, and certificates of deposit 
issued by major foreign institutions are also 
permitted. Investments in more complex securi- 
ties, such as those that have embedded options 
and prepayment risk, structured products, and 
other asset classes not listed above are prohibited. 


The assets in the EFA are managed against a 
portfolio of dedicated liabilities that are matched 
in terms of duration and currency. Funding 


2. See the treatment of multiple credit ratings in “Credit 


Risk—the Standardised Approach” in Part 2, Section 
II.C.2 of: International Convergence of Capital Measure- 
ment and Capital Standards: A Revised Framework, 

available at <http://www.bis.org/publ/bcbs107.pdf>. 


Box 1 


Stand-Alone Ratings 


In late 2006 and early 2007, DBRS and Moody’s 
implemented new methodologies for rating 
commercial banks. The new procedures are 
based partly on their presumption that, in the 
event of default, governments (and central 
banks) would likely stand behind the liabilities 
of major systemically important commercial 
banks. As a result, when the new rating meth- 
ods were unveiled, many commercial banks 
were given higher credit ratings by DBRS and 
Moody’s. 


The methodologies highlight a fundamental is- 
sue for governments and central banks. That is, 
should they rely on credit ratings that are based 
partly on the presumption that they would 
come to the aid of systemically important com- 
mercial banks? While other market participants 
may be willing to accept the new rating proce- 
dures, from a risk-management perspective, it is 
inconsistent for the Bank and the government to 
use ratings that are partly based on their own 
credit strength and on their presumed willing- 
ness to provide support to the banking sector. 


As a result, the Bank and the government have 
decided to rely on the Bank Financial Strength 
Ratings published by Moody’s and on the In- 
trinsic Assessment ratings published by DBRS 
when assessing the credit quality of commercial 
bank counterparties in EFA investment and 
funding activities. 


Such stand-alone ratings are also used in the 
Standing Liquidity Facility to assess the spon- 
sors of asset-backed commercial paper pledged 
as collateral. The latter must be sponsored by a 
deposit-taking institution that is federally or 
provincially regulated and that has a minimum 
stand-alone credit rating equivalent to a credit 
rating of at least A- from at least two rating 
agencies. 
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requirements are met primarily through an 
ongoing program of cross-currency swaps, where- 
by domestic-currency liabilities are transformed 
into foreign-currency liabilities in accordance 
with the swap-management policies approved 
by the Minister of Finance. The government is 
exposed to credit risk when swaps increase in 
market value, because it could experience a loss 
if swaps had to be replaced following the default 
of a counterparty. 


Credit risk is mitigated in the foreign assets and 
liabilities by setting limits on credit exposure 
that foster an appropriate diversification of 
counterparties and investments. Exposure limits 
vary across asset classes and according to credit 
quality within each asset class. Credit ratings 
published by rating agencies are used to deter- 
mine: (i) the eligibility of a counterparty and 
(ii) exposure limits for individual counterparties 
within each asset class. To be eligible for invest- 
ment, a counterparty or security issuer must have 
a minimum credit rating of A- from at least two 
of the four rating agencies.° In practice, however, 
almost all EFA investments are placed with sover- 
eigns, sovereign agencies, and official interna- 
tional institutions that are rated AAA, while 
most private sector counterparties are rated at 
least AA-. Thus, the allowance of exposures rat- 
ed below AA- is meant to facilitate an orderly 
reduction in exposures if a counterparty is 
downgraded below that category. Within each 
asset class, stronger-rated counterparties re- 
ceive larger exposure limits than those that have 
lower ratings. Since credit ratings change peri- 
odically, they are continuously monitored, and 
exposure limits are updated accordingly. 


While credit ratings are used to determine coun- 
terparty eligibility and to set exposure limits, 
exposures vary within those limits. Investment 
and swap transactions are executed based on 
their specific return and risk characteristics and 
on the credit outlook for the counterparties or 
the security issuers. Exposure limits are not often 
used to their fullest. Moreover, exposures have 
been kept well below limits when credit assess- 
ments by the Bank and the government suggested 
that uncertainty surrounding the credit quality 
of a counterparty was higher than normal and 
was not fully reflected in public credit ratings. 
Thus, while credit ratings help set the parameters 


3. Rating references in this document use the Standard 
& Poor's ratings scale for illustrative purposes. 
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of the investment framework, they do not drive 
the day-to-day investment and funding of the 
foreign reserves within those parameters. 


Management of Receiver 
General Cash Balances 


The management of the government's Canadian- 
dollar cash balances differs from the investment 
of the foreign reserves in that the former are 
placed with counterparties on a short-term basis 
through a deposit-auction process rather than 
on the basis of transactions initiated by the Bank 
on behalf of the government. Consequently, 
exposure levels are determined by the counter- 
parties themselves, subject to maximum bidding 
limits. Hence, the determination of the eligibility 
of participants and the setting of bidding limits 
must be thorough and transparent so that the 
rules are understood by all auction participants 
before the auctions take place. Thus, the option 
of using internal credit assessments to gauge the 
credit quality of counterparties and to set coun- 
terparty exposure limits is not practical. Instead, 
credit risk related to Receiver General deposit 
auctions is mitigated mainly by (i) promoting 
a diversified set of counterparties through the 
use of individual bidding limits that are partly 
linked to credit ratings; (ii) typically limiting 
the term of deposits to several business days; 
and (iii) where possible, taking collateral to 
limit the amount of uncollateralized exposures. 


Receiver General cash balances are invested 
through twice-daily auctions (morning and 
afternoon). Most of the government's funds are 
usually auctioned in the morning, for terms that 
can range up to several business days, and are 
carried out on a collateralized and uncollateral- 
ized basis. Eligible participants include a broad 
range of counterparties whose bidding limits for 
uncollateralized funds are based in part on their 
credit ratings. For example, they are required to 
have minimum credit ratings of A- from at least 
two rating agencies, and those with higher ratings 
receive larger uncollateralized bidding limits. 
The rules of the auction process are clearly for- 
mulated and are publicly available.* 


4. The rules of the auction process can be found in 
“Terms and Conditions Governing the Morning Auc- 
tion of Receiver General Cash Balances” on the Bank 
of Canada’s website at <http://www.bankofcanada.ca 
/en/auction/rec_general.pdf>. 
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In contrast, the afternoon auction takes place 
late in the day, after the government's financial 
flows for the day have been finalized. Since 
the auction takes place after the close of the 
delivery-versus-payment period of the auto- 
mated securities settlement system (CDSX) oper- 
ated by the Canadian Depository for Securities 
Ltd., it is not possible to conduct securities 
transfers at the same time as cash settlement. In- 
stead, credit risk in this auction is mitigated by 
restricting access to direct participants in the 
Large Value Transfer System (LVTS) and by lim- 
iting the term of these deposits to overnight. 
Bidding limits for this auction are based on 
the size of the institution in the Canadian fi- 
nancial system based on Canadian Payments 
Association ratios, which represent an institu- 
tion’s share of total Canadian-dollar deposits. 


Collateral Management 


As mentioned, collateral is also used to protect 
the Bank and the government against loss from 
a credit event. In the case of a counterparty de- 
fault, the proceeds from liquidating collateral 
can be used to offset exposure from the under- 
lying transaction. The legal agreements in place, 
which must be signed by each counterparty (or 
participant) before any transaction occurs, are 
used to ensure that the Bank or the government 
obtains a valid, first-priority security interest in 
the pledged collateral under the applicable law, 
while establishing, when applicable, thresholds 
where the Bank or the government have rights 
to make margin calls for additional collateral as 
needed. The collateral frameworks of the Bank 
and the government have been enhanced from 
time to time, in keeping with good market prac- 
tice and their own business requirements. With 
the broadening of eligible securities in recent 
years, credit ratings have been used to help de- 
termine which securities can be pledged under 
the various collateral frameworks. With the in- 
clusion of securities other than government- 
guaranteed securities in the eligible collateral 
pools, the need arose for a transparent mecha- 
nism to establish the creditworthiness of collat- 
eral so that pledgers understand ahead of time 
which securities can be pledged as collateral in 
the Bank's treasury activities and how they will 
be valued and haircut. 


In fiscal-agent activities, non-U.S. and non- 
Canadian government securities pledged as col- 
lateral for EFA securities lending or in support 
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of Receiver General deposits must adhere to 
minimum credit-rating thresholds of AA- and A-, 
respectively. In contrast, only U.S. Treasury, U.S. 
Agency, and Canadian government securities can 
be pledged as collateral in support of EFA tri- 
party repo and swap transactions. In the case of 
swaps, credit ratings are also used to set prede- 
termined thresholds for margin calls of addi- 
tional collateral. This mechanical approach is 
unavoidable since swaps are long-term contracts 
that must contain explicit contingency plans 
for credit migration. 


For its own activities, the Bank can lend only on 
a secured basis and thus has collateral frame- 
works in place to support its operations under 
the Standing Liquidity Facility (SLF) and in its 
activities involving securities- lending and pur- 
chase and resale agreements.” The Bank uses 
credit ratings, in combination with other mech- 
anisms, to set eligibility requirements for securi- 
ties and applicable collateral haircuts or margin 
requirements. 


In its role as lender of last resort, the Bank rou- 
tinely provides liquidity to facilitate settlement 
in the payments system through the SLF by 
providing collateralized overnight loans to par- 
ticipants in the LVTS. The Bank establishes the 
list of assets acceptable for pledging as collateral 
and provides valuations of pledged securities. 
The latter are valued on a daily basis at current 
market prices less an appropriate haircut to 
protect the Bank against unexpected fluctuations 
in their market value. The Bank determines the 
appropriate haircuts based on its own analysis 
of the market and the liquidity risks of the secu- 
rities in question.° In particular, the Bank has 
found it useful to establish haircuts that vary 
depending on asset class, tenor, and credit quality 
of the security.’ Credit ratings play a dual role in 
this process. First, they are used to help determine 


5. Terms and conditions of these programs are set out in 
the document “Securities Eligible as Collateral under 
the Bank of Canada Standing Liquidity Facility” 
<http://www.bankofcanada.ca/en/financial/securi- 
ties.pdf> and “The Bank of Canada Securities-Lend- 
ing Program: Terms and Conditions” <http:// 
www.bankofcanada.ca/en/notices_fmd/2003/ 
terms_en0403.pdf>. 

6. A haircut is a percentage that is subtracted from the 
market value of the assets that are being pledged as 
collateral. The size of the haircut reflects the market 
and liquidity risks associated with the assets. 

7. Securities acceptable as collateral for SLF loans are 
also eligible for intraday credit in the LVTS. 


the minimum acceptable credit quality of a se- 
curity. Second, they are used, in combination 
with other indicators of market and liquidity 
risk, to determine haircut levels for acceptable 
securities. In practice, haircuts are larger for lower- 
rated assets and for those with longer maturi- 
ties, since the prices of these securities tend to 
exhibit greater volatility, and their markets tend 
to be less liquid.® There are, however, other safe- 
guards in place to mitigate collateral risk: pledg- 
ers may not pledge their own securities; and, in 
the case of private sector securities pledged as 
collateral under the SLF, pledgers cannot pledge 
more than 20 per cent of the securities of re- 
lated issuers to promote a diversified pool of 
private sector securities pledged as collateral. 


The Bank also uses a collateral framework to 
mitigate credit risk in its own market operations. 
These are conducted in the form of PRAs and 
loans of its own holdings of Government of 
Canada securities. Through its PRAs, the Bank 
offers to temporarily purchase specific securities 
from designated counterparties with an agree- 
ment to sell them back at a predetermined price 
and date. Under its securities-lending program, 
the Bank makes its Government of Canada se- 
curities available through a tender process when 
there are indications that those securities are un- 
available or trading at an unusually high premi- 
um in the market. Only primary dealers are 
eligible to participate in these activities, howev- 
er, since they are the main market makers in the 
markets for Government of Canada securities, 
and thus have the strongest need for access to 
funding and securities from the Bank to help 
promote the liquidity of those markets. Thus, 
credit ratings are not used to determine who can 
access those facilities. Instead, they are used 
only to set eligibility and haircut requirements 
for securities pledged as collateral. 


8. For example, a haircut of 1.5 per cent is applied to a 
security issued by the Government of Canada with a 
5-year term, while a haircut of 7.5 per cent is applied 
to any asset-backed commercial paper (ABCP) 
pledged as collateral. In the case of ABCP pledged as 
collateral, the pledger cannot be the sponsor or finan- 
cial services agent for the ABCP program, nor can the 
pledger be the provider of liquidity support to the 
program. 
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Conclusion 


The need for a more sophisticated approach to 
managing credit risk in the treasury activities of 
the Bank and the government has grown over 
time. Credit risk in these activities was tradi- 
tionally managed by restricting the list of eligi- 
ble counterparties to a small set of institutions 
and by accepting only government-guaranteed 
securities as collateral. However, a more com- 
prehensive and transparent framework for man- 
aging credit risk became necessary as the list of 
eligible counterparties and collateral expanded 
over time. This naturally led to the use of credit 
ratings published by external rating agencies 
to help assess the credit quality of counterpar- 
ties and of the securities pledged as collateral. 


Credit-rating agencies provide a well-recognized 
opinion on creditworthiness for a wide range of 
counterparties and financial instruments. Many 
investors have found it cost-effective to rely on 
their opinions because rating agencies benefit 
from economies of scale in assessing credit risk. 
These benefits have led many central banks and 
market participants to use credit ratings to help 
determine counterparty eligibility requirements 
and to set credit-exposure limits. 


The Bank and the government use a variety of 
techniques to assess and manage credit risk, 
including rating-based frameworks in which 
judgment is applied. For example, they seek to 
transact with a wide range of counterparties and 
to minimize uncollateralized credit exposures. 
Furthermore, in the case of the Exchange Fund 
Account, exposures have been kept well below 
limit when the Bank and the government be- 
lieve that the uncertainty surrounding the credit 
opinion is higher than normal and not fully re- 
flected in public credit ratings. Thus, while ex- 
ternal credit ratings are embedded in many 
facets of the treasury activities of the Bank and 
the government, they are not accorded undue 
weight as a summary statistic of risk. Credit 
ratings are only one of many tools used to 
manage credit risk in these activities. 
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Introduction 


he financial system and all of its 

various components (institutions, 

markets, and clearing and settle- 

ment systems) are supported by a 
set of arrangements, including government 
policies, that influence its structure and 
facilitate its operation. Taken together, 
these arrangements form the financial 
system's infrastructure. Experience has 
demonstrated that a key determinant of 
a robust financial system is the extent to 
which it is underpinned by a solid, well- 
developed infrastructure. This section of 
the Review highlights work in this area, 
including that related to relevant policy 
developments. 


Recent disruptions in financial markets have led 
central banks around the world to re-examine 
their roles in providing liquidity to the financial 
system, and the Bank of Canada has been no 
exception. In the article, Financial Market 
Turmoil and Central Bank Intervention, 
Walter Engert, Jack Selody, and Carolyn Wilkins 
consider the questions why, when, and how a 
central bank might intervene when confronted 
by financial market turmoil. They set out a policy 
framework and identify appropriate central 
bank instruments, consistent with central bank 
policy goals and functions. 
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Financial Market Turmoil and Central Bank 


Intervention 


Walter Engert, Jack Selody, and Carolyn Wilkins! 


ecent disruptions in financial markets 

have led central banks around the 

world to re-examine their roles in pro- 

viding “liquidity” to the financial system. 
Analysts often refer to different types of li- 
quidity, that is, market liquidity, funding li- 
quidity, and central bank liquidity. Market 
liquidity is an asset- or market-specific concept 
that refers to the ability to trade asset positions of 
reasonable size with little price impact. Funding 
liquidity is an institution-specific concept that re- 
fers to the ability of solvent counterparties to obtain 
immediate means of payment to meet liabil- 
ities coming due. Central bank liquidity refers 
to access to money from the central bank. 


At some risk of oversimplification, one might 
consider that liquidity generally refers to the 
availability of assets that have predictable value 
over time, and that can be transferred, bought, 
and sold with low transactions costs and with- 
out affecting the market value of the asset. 


The fundamental concerns of a central bank re- 
late to two aspects of financial system liquidity. 
First, a central bank cares about aggregate system 
liquidity because of its connection to future 
inflation. Second, a central bank is concerned 
that the financial system effectively distributes 
liquidity, because the system can become ineffi- 
cient and possibly unstable when liquidity is 
not available where it is most needed. 


In this article, we consider central bank inter- 
vention to address financial market turmoil with a 
focus on the questions of why, when, and how a 
central bank might intervene. We set out a policy 
framework and identify appropriate central bank 
instruments to respond to extraordinary financial 
market turmoil, consistent with central bank 
policy goals and functions.? 


1. This work has benefited from comments provided by 
numerous colleagues, for which we are grateful. 
2. Fora related perspective, see Carney (2008). 


Why Intervene? 


Endogenous liquidity creation 


Central bank open market operations and lend- 
ing provide liquidity to the financial system. 
The central bank is not the only source of 
liquidity in the financial system, however, nor is 
it the main source. In modern financial systems, 
liquidity is generated endogenously, that is, 
within the system through the normal interac- 
tion of private participants pursuing their own 
interests. Central bank lending can be seen as an 
exogenous source of liquidity, determined by 
the central bank to meet its policy objectives. 
This makes central bank lending especially 
important when the endogenous generation of 
liquidity is impaired. 

Considered in a highly stylized (or theoretical) 
framework, two functions are central to the pro- 
cess of endogenous liquidity creation: banking 
and market making. Banks provide liquidity by 
taking deposits that have a fixed value (at par) 
and that can be withdrawn on demand by their 
owners. Banks expand liquidity by leveraging 
existing deposits to issue new loans, which, in 
turn, can lead to new deposits. When a bank 
finds itself short of liquidity, it can borrow from 
other banks, sell assets in money markets, or go 
to the central bank for a loan. Markets provide 
liquidity by allowing assets to be readily sold at 
prices that correspond to the discounted stream 
of returns expected from the assets. Institutions 
that provide market-making services expand 
liquidity by leveraging their capital to buy and sell 
assets more frequently at such prices, which reflect 
fundamental value. When a market-maker 
finds itself short of liquidity, it can borrow from 
banks and other market-makers, or sell assets in 
money markets.° 


3. Of course, banking and market-making services can 
be provided by the same institution, and often are in 
Canada. 


A 


Policy and Infrastructure Developments 


In a modern financial system, liquidity tends to 
be generated from hubs (or tiers).* A banking 
hub is a group of major banks that are especially 
active in providing loans to each other, to finan- 
cial institutions outside the hub, and to market- 
makers. A market-making hub is a group of in- 
stitutions that are especially active in making 
markets and in buying or lending against the 
illiquid assets of other market-makers. Seen in 
this way, the institutions active in these hubs, 
pursuing their own interests, create liquidity 
that benefits other financial system participants. 
As a result, these banks and market-makers are 
collectively important to the stability and effi- 
ciency of the financial system. 


This process of endogenous liquidity generation 
and distribution will almost always create suffi- 
cient liquidity in the right places in the financial 
system. It is also generally accepted that the 
market frictions and incentive misalignments 
that exist in normal financial system conditions 
are not sufficient to impair effective endoge- 
nous liquidity generation and distribution. 
It is also apparent, however, that in extraordi- 
nary circumstances, the process of endogenous 
liquidity creation can become impaired. 


Endogenous liquidity creation can 
break down 


When the endogenous generation of liquidity 
breaks down, the central bank can improve the 
stability of the financial system by providing 
liquidity. For example, a small shock to the 
demand for liquidity can ultimately lead to a 
disproportionate effect on a bank, given that 
deposits are redeemable at face value on demand. 
A resulting bank run can be associated with un- 
certainty about the solvency of the bank. And, 
as its creditworthiness becomes uncertain, the 
bank might not be able to obtain liquidity from 
other banks or from markets. If the central bank 
has access to information that indicates that the 
troubled bank is solvent (through the supervi- 
sory authority, for example), the central bank 
can improve the situation by lending to the 
affected bank.” 


4. Foran analysis of tiering in the context of the pay- 
ments system, see Chapman, Chiu, and Molico 
(2008). See summary article, p. 83. 

5. For discussion of the Bank of Canada’s lender-of-last 
resort policies, see Bank of Canada (2004) or Daniel, 
Engert, and Maclean (2004-05). 
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The stability and efficiency of a modern finan- 
cial system rely on market participants generally 
being able to buy and sell assets at prices that 
correspond to their fundamental values, espe- 
cially in money markets. Financial markets are 
“incomplete,” however, in the sense that all 
participants do not operate in all markets. This 
can inhibit the flow of information and funding 
in markets, which, in turn, can lead to pricing 
inefficiencies, including distorted liquidity pre- 
miums in important markets. Such pricing inef- 
ficiencies, which normally are minor transitory 
frictions, can become significant under certain 
conditions, such as a sudden widespread increase 
in uncertainty about counterparty solvency. 
This can discourage market participants from 
funding one another, and can cause important 
participants to withdraw from the market, wors- 
ening market incompleteness. Pricing ineffi- 
ciencies can also be exacerbated by herding 
behaviour, where market participants follow the 
lead of others instead of relying on their own 
analysis. 


In extreme circumstances, a lack of reliable in- 
formation in incomplete markets can lead to 
significant pricing inefficiencies and to a break- 
down of endogenous liquidity creation, further 
exacerbating pricing inefficiencies and declining 
liquidity. Under such circumstances, banks may 
not be in a position to respond by expanding 
their credit-intermediation services, either be- 
cause they face an increased need for liquidity 
themselves or because they also lack reliable in- 
formation about the creditworthiness of institu- 
tions acting as market-makers and about other 
market participants. 


For example, an anticipated rise in defaults fora 
particular asset class could create uncertainty 
about the solvency of a market-maker for that 
asset class, limiting its ability to obtain the 
funding necessary (including through sales of 
the asset) to continue making the market, thus 
worsening pricing inefficiencies. Banks, having 
also been hit by the shock, might conserve li- 
quidity for their own needs, limiting their ability 
to fund participants in such markets. As well, 
banks might not go to the central bank for addi- 
tional liquidity because they might lack the col- 
lateral needed to obtain a central bank loan, or, 
more likely, they might be reluctant to borrow 
from the central bank because of the potential 
stigma (and possible supervisory intervention) 
associated with such borrowing. In addition, 


banks might not have sufficient free capital (or 
be able to raise sufficient capital) to replace the 
financing previously available through the issue 
of securities in the now dysfunctional market. 
As a result, banks could be ineffective in re- 
establishing credit intermediation at any rea- 
sonable level for the participants in the market 
suffering the shock. This could also lead to 
adverse effects in other asset markets.° 


A central bank could help stabilize the system 
by providing liquidity directly to the market. It 
could do so in this case by accepting as collateral 
for central bank liquidity the securities that 
traded in the now illiquid market, appropriately 
discounted, which could also help re-establish 
efficient pricing. 


Another example is analyzed by Allen and Gale 
(2007) who consider the collapse of an asset- 
price bubble. A bank with significant holdings 
of this asset would become stressed because the 
value of many of its liabilities would be fixed 
while the asset would fall in value. This would 
force the bank to conserve liquidity for its own 
needs, thus reducing the amount of liquidity 
available to others. The bank would also liqui- 
date assets, which would result in falling asset 
prices in illiquid markets, potentially under- 
shooting fundamental values, leading to an in- 
efficient allocation of resources. 


A central bank can address this inefficiency by 
providing liquidity to the illiquid market so that 
asset prices can find their fundamental values, 
or it can lend to the affected banks so that they 
can increase liquidity as needed. 


The growing importance of market 
liquidity 

Since the events of August 2007, market condi- 
tions have solidified a growing realization that 
an adequate supply and distribution of market 


liquidity have become important to the stable 
and efficient functioning of the financial system. 


Although economic theory suggests that the 
distribution of liquidity matters for the sound 
functioning of the financial system, few practi- 
tioners have seen a need for the central bank to 
provide direct liquidity support to individual 


6. This scenario can be seen as a type of “market failure,” 
where decisions resulting from individual pursuit of 
self-interest can lead to relatively poor collective or 
overall results. 
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markets until recently. (See, for example, 
Banque de France 2008.) Altering liquidity 
through monetary policy, or in the core payment 
systems, or through a reallocation of liquidity to 
banks was seen as sufficient action by a central 
bank to maintain market and financial system 
liquidity. 

This view changed with the events of August 
2007 and the subprime-credit crisis. It is now 
more broadly accepted that the financial system 
will be more stable, and the effects of monetary 
policy actions more predictable, if the central 
bank directly supports market liquidity in some 
extraordinary circumstances. 


Behind this change in view is a realization that 
the financial system has become more depen- 
dent on market liquidity. One reason for this 
increased dependence is the greater use of 
securitization to convert non-traded receivables 
(such as mortgages) into tradable securities 
(such as mortgage-backed securities), making 
financial institutions increasingly reliant on 
market liquidity for funding their operations. 


Another reason for the increased prominence of 
market liquidity is the growing use of “mark-to- 
market” accounting that rapidly converts asset- 
price shocks into balance sheet shocks. This 
makes it more important that markets have suf- 
ficient liquidity to price assets efficiently so that 
market prices adequately reflect economic value. 
Where securities are not sufficiently standardized 
to be traded in a market, “mark-to-market” 
becomes “mark-to-model,” which creates addi- 
tional valuation uncertainty in times of financial 
stress. These phenomena also cause financial 
institutions to hoard liquidity in case they have 
to restructure their balance sheets after a sudden 
change in valuations. Liquidity is preserved, in 
turn, by cutting back on lending and trading 
activities. 


Intervening in markets is 
consistent with central bank 
policy objectives 


Central bank provision of liquidity is governed 
by policies with a common objective. Such 
policies mitigate potential financial system 
instabilities that can be addressed only by the 
exogenous provision of liquidity by the central 
bank. 


Monetary policy stabilizes the inflation rate. In a 
modern financial economy, the rate of inflation 
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is determined by the central bank setting a path 
for the riskless interest rate (i.e., the policy rate). 
This involves the central bank standing ready to 
lend to clearing banks in the payments system 
and to conduct limited open market operations 
to achieve the policy rate.’ The path for the pol- 
icy rate determines aggregate liquidity in the 
financial system. Central bank intervention 
dealing with the distribution of liquidity (dis- 
cussed below) may require an offsetting central 
bank action to leave the policy rate at its target, 
thus keeping the setting of monetary policy 
unaffected. 


Payment, clearing, and settlement policy protects 
the payments system against the destabilizing 
effects of “gridlock,” which can occur if a partic- 
ipating bank does not have sufficient liquidity 
to meet its payment obligations. In a monetary 
economy, banks are linked by a system that uses 
central bank money to settle accounts, where 
the clearing banks (in the central hub) have 
access to standing overdraft facilities from the 
central bank to facilitate settlement of payments. 


Lender-of-last-resort policy (or, more specifically, 
emergency lending assistance) stabilizes banks 
in the face of a liquidity shock that could cause 
a bank run because fixed-value deposits are re- 
deemable on demand. Such lending is provided 
only when endogenous liquidity generation 
does not provide liquidity to a solvent bank, 
leaving the central bank as the only means of 
obtaining liquidity. 


Exceptional market intervention policy addresses 
potential instabilities arising from liquidity dis- 
tortions in money markets. These policies deter- 
mine the extent to which central banks lend to 
markets, as well as the means of such liquidity 
provision, including choice of term to maturity, 
collateral, and counterparties.® 


7. For more on how the Bank of Canada implements 
monetary policy, see Bank of Canada (2007) and 
Engert, Gravelle, and Howard (2008). 

8. Fiscal agency policy complements these various central 
bank lending policies. It contributes to financial sys- 
tem stability and efficiency by providing for the effi- 
cient pricing of government bonds, which are the 
benchmark for many other securities prices in the 
financial system. 
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When to Intervene 


In deciding whether to intervene in an episode 
of financial market turbulence, a central bank 
should address three basic questions, which are 
considered here. 


Will central bank instruments be 
effective? 


In evaluating the potential effectiveness of its 
instruments, a central bank should focus on 
identifying the nature of the market failure 
causing the problem, and then judge whether 
its instruments are well suited to addressing the 
problem. Alternatively, a legislative, regulatory, 
supervisory, or market-practice change might, 
in some circumstances, be better suited to 
providing the incentives needed to correct the 
pricing inefficiency. 


Central bank instruments are likely to be effec- 
tive only when such intervention increases the 
willingness to participate in markets, either by 
increasing confidence that future prices will 
be more predictable and will reflect reduced 
liquidity premiums, or by reducing the stock of 
an illiquid asset held by the private sector. 


What are the potential benefits of 
intervention? 


The central bank is a public institution that 
helps manage the macroeconomy and should 
therefore consider only benefits that are evident 
at a macroeconomic level. In assessing the 
possible benefits of intervention, the following 
elements should be considered. 


e The value of avoiding increasing financial 
system dysfunction that could occur from 
inaction. 


e The avoided loss of selling assets at fire-sale 
prices, which could lead to insolvency and 
implies dead-weight losses to the economy. 


e The avoided cost of loss of confidence in 
the financial system. For example, a major 
banking crisis specific to a country could 
cause international investors to demand a 
risk premium, which would constrain 
national growth. 


e Benefits will be greater the more strongly 
economic activity is linked to the market 
under stress. 


What are the potential costs of 
intervention? 


In evaluating the possible costs of intervention, 
a central bank should assiduously guard against 
losing focus on its primary responsibility of low 
and stable inflation. A central bank should also 
mitigate financial risks to itself that may arise 
from intervention. Another cost of intervention 
relates to creating a sense of crisis when there is 
none (a false negative signal), by intervening 
when there is no need. 


Finally, “moral hazard” is a major consideration. 
Moral hazard is the prospect that a party pro- 
tected from risk will behave differently from the 
way it would behave if it were fully exposed to 
the risk, and, in particular, with less regard for 
the consequences of its actions, expecting 
another party to bear the consequences of those 
actions. 


If the central bank intervenes only in true liquidity 
crises, then moral hazard would be limited to a 
distortion of the incentives to manage liquidity 
efficiently. Liquidity risk and solvency risk are 
often confounded, however, making it difficult 
in practice to determine when to intervene. This 
also raises the prospect that central bank inter- 
vention could discourage financial market par- 
ticipants from managing counterparty (credit) 
risk appropriately, with attendant adverse effects 
on the functioning of the financial system. As 
well, central bank intervention can create incen- 
tives for institutions to generate the conditions 
that would trigger such intervention, so that 
they can benefit.” 


In sum, whenever a central bank intervenes, 
there are costs, and intervention creates the 
potential for moral hazard. To the extent that 
private agents expect a central bank to provide 
liquidity whenever financial markets encounter 
difficulties, private agents will take less care in 
managing their liquidity and counterparty risks, 
which could make markets work less well in the 
future. 


9. Explanations of financial crises often involve elements of 
moral hazard, usually excessive risk-taking behaviour 
encouraged by poorly designed safety nets. Similarly, the 
economic literature suggests that financial systems with 
more conservative regulatory environments are better 
able to withstand crises (Benston and Kaufman 1997; 
Caprio 1998; Dziobek and Pazarbasioglu 1997; and 
Furlong and Kwan 2006). 
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Mitigating moral hazard 


One way of limiting the effects of moral hazard 
is to intervene only under very adverse circum- 
stances. The central bank could apply its tools 
selectively so that private agents are unlikely to 
perceive such actions as a reason to change their 
ongoing behaviour. 


In this regard, the application of a test would be 
useful to determine when intervention would 
be appropriate. The following test, consistent 
with the questions posed in the preceding sec- 
tion, as well as the tests proposed by Summers 
(2007) and Buiter (2007), could be used to 
inform a decision on whether to intervene. 


e Is there a significant common shock, sub- 
stantial contagion, or negative spillover 
effects, with the prospect of significant real 
consequences? 


e Js the problem primarily a liquidity problem, 
where a contribution to stability can be pro- 
vided with high probability? (In contrast, if 
the problem is mainly one of solvency, 
central bank intervention is unlikely to be 
successful. ) 


e Is it reasonable to expect that intervention 
will not impose costs on taxpayers? 


e Is the intervention unlikely to have a material 
impact on the likelihood and severity of 
future financial crises? (This would encom- 
pass, among other things, consideration of 
the nature of the intervention mechanism. ) 


e Will this action produce a net social benefit? 


If the answers to these questions are “yes,” then 
there is likely a good case for the central bank to 
intervene. Importantly, this test suggests that 
intervention would be infrequent and would be 
associated with financial losses for market par- 
ticipants, which would provide an element of 

coinsurance to also help mitigate moral hazard. 


Further, a penalty rate chosen at the discretion 
of the central bank could apply to the provision 
of central bank funds to individual institutions 
in this context.!° Finally, a central bank should 
promote the sound supervision of liquidity and 


10. Penalty rate here means a premium above the central 
bank’s policy rate. (In Canada, the policy rate is the over- 
night interest rate, and the Bank of Canada’s minimum 
lending rate is the Bank Rate, that is, the overnight rate 
plus 25 basis points.) 
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related risks, and maintain some oversight of 
the management of liquidity risk by potential 
borrowers to help mitigate the costs and risks 
of intervention. 


How to Intervene 


Principles 


A central bank should intervene only when 
there is a market failure and when significant 
financial instability can be avoided or mitigated 
without distorting the pricing of credit risk. The 
preceding discussion gives rise to five principles 
that should guide the use and design of central 
bank intervention facilities.!? 


(i) Targeted intervention: Mitigate only those 
market failures (liquidity distortions) of system- 
wide importance with macroeconomic conse- 
quences and which can be rectified by a central 
bank. This principle acknowledges that the cen- 
tral bank cannot solve all problems, and indi- 
cates that the central bank should intervene 
only when the problem is one that is likely to 
materially affect the macroeconomy and one 
that could be reasonably addressed by central 
bank intervention. 


(ii) Graduated intervention: Intervention should 
be commensurate with the severity of the prob- 
lem. This principle recognizes that there is a cost 
associated with the central bank doing too much. 
It suggests an escalated response that depends 
on the severity of the problem to guard against 
central bank overreaction. 


(iii) Well-designed intervention: Use the right tools 
for the job. Market-based transactions, provided 
through auction mechanisms, should be used 
to alleviate marketwide liquidity problems, while 
loans should be used to address liquidity short- 
ages affecting specific institutions. 


(iv) Efficient, non-distortionary intervention: Central 
bank transactions should be at market-deter- 
mined prices to minimize distortions. In 
particular, central bank intervention should 
not distort credit-risk spreads, because this 
will create additional problems. 


(v) Mitigation of moral hazard: The risk of creat- 
ing adverse incentives that could impair the 


11. Any intervention by the Bank of Canada would be in 
accordance with the terms of relevant statutes, most 
importantly, the Bank of Canada Act. 


76 


functioning of the financial system over time 
should be considered carefully, and measures 
should be taken to mitigate such risks. Such 
measures include limited, selective intervention; 
an element of coinsurance; penalty rates as 
appropriate; and promoting the sound supervi- 
sion of liquidity-risk management. 


Auction mechanisms 


Central bank intervention in markets (as op- 
posed to loans to institutions under standing 
liquidity facilities) would likely be best achieved 
through auction mechanisms initiated at the 
discretion of the central bank. An auction for- 
mat provides several benefits: 


e Pricing is set competitively in an auction, 
and so generally should lead to the efficient 
pricing of the asset being auctioned. !? 


e The stigma that can be attached to central 
bank lending could be mitigated or avoided 
because an auction is a collective mecha- 
nism involving several borrowers simulta- 
neously. 


e An auction can reveal information about 
market conditions useful to the central bank 
in managing the situation. 


e An auction provides flexibility to vary the 
key parameters of the transaction: that is, 
the term, eligible counterparties, and eligi- 
ble securities, depending on the situation. 


e Appropriately designed, an auction can help 
the market find more efficient pricing and 
encourage the recovery of a troubled market. 


Different facilities for different 
circumstances 


Along with traditional central bank tools, such 
as lender-of-last-resort arrangements, a range 
of facilities is likely necessary for the provision 
of liquidity to the financial system, each with 
distinct characteristics suitable for different 
circumstances. 


12. An auction might not reveal the correct price of the 
asset being sold (for allocative efficiency) when there 
is extreme uncertainty about the future market value 
of the asset. Nevertheless, compared with other 
mechanisms, auctions appear to be a fairly robust 
and efficient means of allocating resources (Chap- 
man, McAdams, and Paarsch 2007). 


Term purchase and resale agreements (or term repos) 
would be most useful for providing liquidity to 
money markets since they can be offered to any 
financial market participants with marketable 
securities as the basis for the transaction. Term 
repos would be most useful when liquidity pre- 
miums in money markets are distorted and are 
associated with widespread liquidity problems 
in an asset class or maturity. 


Term securities lending would increase the supply 
of high-quality securities that could be used for 
collateral at times when there is a shortage of 
such collateral needed for funding. This mecha- 
nism can also provide for a direct exchange of 
less-liquid securities for more-liquid securities, 
thus reducing the incentive to hoard liquidity 
for precautionary purposes. 


Term loan facilities could be most useful when li- 
quidity premiums in money markets are distort- 
ed because specific financial institutions had 
particular liquidity shortages. Such an opera- 
tion could be conducted through an auction 
(subject to a minimum bid rate) when at least 
two eligible institutions are facing pronounced 
liquidity problems in this context, but do not 
yet need emergency lending assistance from the 
central bank.! 


Concluding Remarks 


Our conclusions can be summarized as follows. 


First, central banks should provide liquidity 
to financial markets in extraordinary circum- 
stances because: markets require liquidity for 
efficient pricing, illiquidity can contribute to 
financial system instability with real economic 
consequences, and a central bank’s unique char- 
acteristics make it well suited to be the ultimate 
provider of liquidity to the financial system. 


Second, a central bank should intervene to ad- 
dress financial market turbulence only when 
there is a significant market failure and signifi- 
cant financial instability and macroeconomic 
consequences could be avoided or mitigated. 


Third, a central bank should price the provision 
of liquidity to financial markets competitively 
through auctions. 


13. According to the Bank of Canada Act, the Bank of 
Canada can lend only to members of the Canadian 
Payments Association. 
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Fourth, a central bank should have a range of 
facilities with which to provide liquidity to 
financial markets, to better focus the provision 
of liquidity as needed. These include term repos, 
term securities lending, and term lending. 


Fifth, the provision of liquidity to financial 
markets should be guided by the following 
principles. 


e Targeted intervention 

e Graduated intervention 

e Well-designed intervention 

e Efficient, non-distortionary intervention 


e Mitigation of moral hazard 
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Récaa rch 


eens 


Introduction 


ank of Canada staff undertake 

research designed to improve overall 

knowledge and understanding of the 

Canadian and international finan- 
cial systems. This work is often pursued 
from a broad, systemwide perspective that 
emphasizes linkages across the different 
parts of the financial system (institutions, 
markets, and clearing and settlement 
systems), linkages between the Canadian 
financial system and the rest of the econ- 
omy, and linkages to the international 
environment, including the international 
financial system. This section summarizes 
some of the Bank's recent work. 


The first two research summaries describe recent 
work on payment and settlement systems. In the 
first summary, A Model of Tiered Settlement 
Networks, James Chapman, Jonathan Chiu, 
and Miguel Molico describe their development 
of a dynamic equilibrium model of settlement 
networks, in which the settlement structure is 
determined endogenously, to study the degree 
of tiering and the welfare effects of clearing-agent 
failure. They show that, in the presence of 
imperfect information and fixed costs of partici- 
pation, a tiered structure can be an efficient 
arrangement that supports cost saving and inter- 
bank monitoring. However, because settlement 
failure may generate negative spillovers on other 
participants, the market-determined concentra- 
tion and degree of tiering may not optimally di- 
versify the risk of a clearing-agent failure. 


The second summary, The Effects of a Disrup- 
tion in CDSX Settlement on Activity in the LVTS: 
A Simulation Study, by Lana Embree and Kirby 
Millar, describes work that focuses on the inter- 
dependencies of two settlement systems: the 

Large Value Transfer System (LVTS), which settles 
payments, and CDSX, which settles debt and 
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equity trades. These are two of the main settle- 
ment systems in Canada, and they are closely 
linked. At the end of each day, the final CDSX 
positions must be settled through the LVTS, and, 
in planning their LVTS activity, participants take 
into consideration their expected CDSX settle- 
ment payment that day. Therefore, any event 
affecting CDSX settlement may have systemic 
implications for the LVTS. In this work, the 
authors quantitatively assess the impact on the 
LVTS of an operational event that would prevent 
the completion of CDSX settlement. The results 
indicate that this type of event could lead to a 
considerable amount of unsettled payments 
and payment delays. This study highlights the 
importance of the contingency measures and 
mitigating actions that are available to safeguard 
these payments systems. 


The final article, Family Values: Ownership 
Structure, Performance, and Capital Structure 
of Canadian Firms, by Michael King and 

Eric Santor, examines how family ownership 
affects the performance and capital structure 
of 613 Canadian firms from 1998 to 2005. The 
authors find that family ownership per se is 
not negative for performance: it is the use of 
control-enhancing mechanisms that reduces a 
firm’s valuation. Whereas free-standing family- 
owned firms with single-class shares have a 
market performance similar to that of other 
firms, family-owned firms that use dual-class 
shares have valuations that are lower by 17 per 
cent, on average, relative to widely held firms, 
despite having similar returns on assets and 
financial leverage. 
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A Model of Tiered Settlement Networks 
James Chapman, Jonathan Chiu, and Miguel Molico 


ettlement networks typically involve var- 
ious tiers of intermediation. Some banks 
participate and clear directly in a “first-tier” 
network. A subset of these direct clearers 
then act as clearing agents by operating a “second- 
tier” network and providing settlement accounts 
to indirect clearers downstream. In Canada, both 
the Large Value Transfer System (LVTS) and the 
Automated Clearing Settlement System (ACSS) 
exhibit a high degree of tiering. The efficiency 
and risk associated with these tiered settlement 
networks are of particular interest to policy- 
makers. For example, what are the immediate 
impact and long-term effects of the failure of 
a clearing agent in a highly tiered settlement 
system? How do these effects differ from those 
caused by the failure of an ordinary direct clearer? 


This article summarizes Chapman, Chiu, and 
Molico (2008), in which we develop a dynamic 
equilibrium model of settlement networks to 
study these questions. We demonstrate that, in 
the presence of imperfect information and fixed 
costs of settlement system participation, a tiered 
structure can improve efficiency by supporting 
interbank monitoring and cost saving. 


Methodology 


While policy-makers care about the efficiency and 
stability of settlement systems, guidance provided 
by economic theory has been limited. In partic- 
ular, there is little theoretical work on the tiered 
structure in settlement systems. This is because 
standard economic models abstract from the 
mechanism through which payments and set- 
tlement take place and thus are not suitable tools 
for modelling settlement systems. Our study is 
the first to develop a dynamic equilibrium model 
for studying the degree of tiering and welfare 
effects of clearing-agent failure.! Economic 


1. Related literature includes Kahn and Roberds (2002), 
Lai, Chande, and O’Connor (2006), and Chapman 
and Martin (2007). 


models of payments systems are developed to 
capture how the incentives and behaviour of 
participants will adjust in response to changes 
in policy or in the economic environment. 
Moreover, since we have limited historical data 
on certain rare but highly significant events (e.g., 
failure of clearing agents), using an economic 
model to conduct hypothetical experiments 
can help us gain a better understanding of the 
potential causes and consequences of such 
extreme events.> 


Model 


Our analytically tractable model of the settle- 
ment system, in which the settlement structure 
is determined endogenously, is built on rational, 
strategic, and forward-looking agents. In the 
model, the economy consists of two sectors: 

a trading sector and a settlement sector. In the 
trading sector, agents meet bilaterally to trade 
consumption goods financed by private liabili- 
ties. In the settlement sector, agents interact to 
clear and settle these payment instruments. Un- 
derlying transactions in the trading sector gener- 
ate the bilateral payment flows in a settlement 
network. In this environment, the mode of set- 
tlement (i.e., real-time vs. deferred) and the 
structure of settlement networks (i.e., direct 
or indirect participation) are endogenously de- 
termined by agents, subject to the fundamental 
cost structure and information structure. 


The choice of setthement mode between real- 
time and deferred settlement involves the fun- 
damental trade-off between liquidity costs and 


2. Much of the literature on payments system design is 


based on payments system simulators such as that 
developed by the Bank of Finland (BoF-PSS2). 
Because they do not model the behaviour of system 
participants, these tools are not appropriate for 
studying the endogenous formation of tiered net- 
works. 

3. See Chiu and Lai (2007) for a more detailed discus- 
sion of the microfoundations of payment economics. 
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default risk. On the one hand, since real-time 
settlement imposes a higher liquidity cost (for 
example, the need to hold low-return liquid 
assets as collateral), payment senders (debtors) 
may prefer deferred settlement. On the other 
hand, because of the settlement risk involved, 
payment recipients are willing to accept deferred 
settlement only from creditworthy payment 
senders. Therefore, the choice of settlement 
mode depends critically on whether creditors 
possess reliable information about debtors’ 
credit history. This informational constraint is 
particularly binding for trades involving debtors 
whose creditworthiness is not well known to 
other agents and debtors who trade with other 
agents only infrequently. We label these “small” 
agents. As a result, some of these small but safe 
debtors with no public history will be forced 
to use real-time settlement. This is inefficient, 
because the unnecessary liquidity cost incurred 
by these safe debtors leads to a suboptimal allo- 
cation of resources. 


This allocative inefficiency can be resolved by 
having some financial institutions act as clearing 
agents for these small agents. Typically, these 
clearing agents are “large” in the sense that they 
have frequent transactions with a significant set 
of debtors and creditors. These large agents can 
improve the efficiency of settlement by providing 
information and cost saving. Through their fre- 
quent dealings with creditors, they can establish 
a reputation and make their own creditworthiness 
public information. Through their frequent 
dealings with debtors, they can monitor debtors’ 
credit history and choose the optimal settlement 
mode for each of them. This is their information 
role. When there are fixed costs associated with 
participation in the settlement system, clearing 
agents can also enjoy economies of scale and 
thus play a cost-saving role in a settlement 
network. 


Main Findings 


Our main findings can be summarized as follows. 
First, we demonstrate that a tiered structure can 
improve efficiency by supporting cost saving and 
interbank monitoring. In a tiered'settlement 
system, large agents work as clearing agents who 
participate directly in a settlement system. Small 
agents become indirect clearers who settle their 
debt through their clearing agent's internal 
second-tier network. 
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This arrangement allows clearing agents to mon- 
itor the credit histories of the indirect clearers 
that they serve and to then use this private infor- 
mation to choose the best mode of settlement 
for their clients. Clearing agents have incentives 
to appropriately monitor their clients because 
they will be held responsible if their clients 
default. Furthermore, a tiered structure can 
improve efficiency by economizing on the fixed 
cost of settlement system participation. 


Second, the degree of tiering is decreasing in the 
fixed cost of operating the second-tier network 
and the availability of public credit history. As 
the fixed cost of being a clearing agent increases, 
each clearing agent requires a larger number of 
the small agents as clients to be profitable. 
Therefore, there will be fewer larger clearing 
agents. 


If a clearing agent's provision of information is 
its primary motivation, then more public infor- 
mation regarding the creditworthiness of indirect 
clearers will lead to fewer clearing agents. For 
example, an increase in the number of agents 
with credit ratings will reduce the equilibrium 
degree of tiering.* In the extreme case, in a 
world where agents’ credit histories are perfectly 
observable, clearing agents have no informa- 
tional role. 


Third, the failure of a clearing agent leads to 
social costs, which can be decomposed into: 
(i) default loss; (ii) participant loss; (iii) infor- 
mation loss; and (iv) operational inefficiency. 
The loss to default and the loss of participants 
are transitory in nature and represent straight- 
forward losses as a result of the clearing agent's 
failure to perform its contracted role. The infor- 
mation loss and operational inefficiency are of 
interest, since they can have persistent welfare 
implications and are closely related to the clear- 
ing agent's unique role. The failure of a clearing 
agent leads to the loss of private information 
regarding the trading history of its indirect clear- 
ers, which took time to accumulate. In addition, 
if there are economies of scale in the operation 
of the clearing agent's second-tier network, then, 
unless that agent is immediately replaced, its 
failure will lead to operational inefficiency 
because the remaining clearing agents will need 


4. In Canada, while all the direct clearers and clearing 
agents have credit ratings, many indirect clearers do 
not. 


to serve too many indirect clearers and will be 
operating above their efficient capacity. 


Conclusion 


Our study highlights that, in the presence of 
imperfect information and fixed costs, the 
tiered structure can, indeed, improve efficiency 
by supporting interbank monitoring and cost 
saving.” One policy implication of this finding 
is that restricting the degree of tiering in payments 
systems such as the LVTS or ACSS may distort 
the efficient monitoring structure of the system. 
Moreover, we identify the social costs resulting 
from the failure of a clearing agent. Since such 
a failure may generate negative spillovers on 
other participants, the market-determined 
concentration and degree of tiering may not 
optimally diversify the risk of such failure. In 
conclusion, this framework can be expanded 
for future analysis of specific payments system 
policies and their welfare implications. 


5. Potentially, a tiered structure may also help to miti- 
gate the impact of systemic liquidity shocks (such as 


the recent market events) on the indirect participants. 


6. There is a volume restriction imposed on ACSS par- 
ticipation. There is no similar restriction to access in 
the LVTS. 
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The Effects of a Disruption in CDSX 
Settlement on Activity in the LVTS: 


A Simulation Study 
Lana Embree and Kirby Millar 
/ \ the financial system. In Canada, the 
Large Value Transfer System (LVTS), 
for time-sensitive payments that are typically 
large-value payments, and CDSX, for the clear- 
ing and settlement of debt and equity securities, 
are two of the systems that have been designated 
as systemically important under the Payment 
Clearing and Settlement Act.! The operations 
of these systems are closely linked. For example, 
many LVTS participants are also CDSX partici- 


pants, and end-of-day funds exchange relating 
to CDSX settlement occurs through the LVTS. 


safe and efficient payments system is 
critical to the smooth functioning of 


Given this link, a disruption to CDSX settlement 
could potentially have a significant impact on 
LVIS activity. By monitoring their CDSX activity, 
LVTS participants can anticipate what their CDSX 
settlement position will be and whether they will 
receive a CDSX pay-out. Therefore, the partici- 
pants take into account their expected CDSX 
funds when planning their LVTS activity through- 
out the day. An unexpected event that disrupts 
CDSX settlement could affect end-of-day activity 
in the LVTS. 


The importance of this link between the two 
settlement systems has long been recognized by 
system participants, system operators, and the 
Bank of Canada. In our study (Embree and Mill- 
ar 2008), we try to quantify the potential impact 
of an operational event affecting CDSX settle- 
ment. Specifically, we simulate an event that 
prevents CDSX settlement pay-outs from being 
completed. Many possible events could disrupt 
CDSX settlement in this way: for example, events 
affecting the operator of CDSX, the system par- 
ticipants, or the Bank of Canada. We find that 


1. For more information on CDSX, see McVanel (2003). 
For more information on the LVTS, see Arjani and 
McVanel (2006). 


such an event can have important potential im- 
pacts. There are, however, a number of mitigat- 
ing actions and contingency measures to prevent 
such disruptions and reduce the impact should 
they occur. 


CDSX and LVTS 


Throughout the day, debt and equity trades and 
related entitlement payments (e.g., maturities 
and dividends) are settled in CDSX. At the end 
of the day, CDSX participants must settle their 
net funds position through the LVTS. The Bank 
of Canada is the settlement agent for the CDS 
Clearing and Depository Services Inc. (CDS), 
the owner and operator of CDSX. The Bank 
receives, through the LVTS, all the CDSX pay- 
ments from those participants in negative CDSX 
funds positions. The Bank then makes the pay- 
outs to those in positive positions through the 
LVTS.? CDSX settlement is usually completed by 
17:05.° After CDSX settlement occurs, important 
LVTS payment activity continues, as LVTS par- 
ticipants make payments for about an hour on 
behalf of their clients or their own business. This 
is followed by a pre-settlement period, between 
18:00 and 18:30. LVTS settlement begins at 
18:30. 


Data and Methodology 


The LVTS has two payment streams, Tranche 1 
(T1) and Tranche 2 (T2). Each tranche is char- 
acterized by its own risk controls. Since CDSX 
settlement takes place through T1, our study 
focuses on T1. The study makes use of payment- 


2. Participants can draw on liquidity in CDSX prior to 


CDSX settlement through a CDSX-LVTS funds trans- 
fer. Anecdotal evidence suggests that this transfer is 
not used frequently. 

3. All times are in Eastern Standard Time. 
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by-payment transactions data and intraday cred- 
it-limit data obtained from the Canadian Pay- 
ments Association, as well as payment 
instructions regarding the CDSX settlement ac- 
count held at the Bank of Canada. Our simulation 
spans the 65 business days from 1 June 2006 to 
31 August 2006. 


Our data suggest that the value of the CDSX 
pay-outs and subsequent LVTS T1 activity is a 
significant portion of the total daily T1 activity. 
Over the sample period, there were, on average, 
seven CDSX pay-outs each day worth $3.5 billion. 
This represents 2 per cent of the average daily T1 
volume and 16 per cent of the average daily T1 
value of $21 billion. The largest settlement pay- 
out to a single CDSX participant was $7 billion, 
while the daily maximum to all participants was 
over $16 billion. In addition, after CDSX settles, 
there continues to be considerable LVTS activity, 
with a daily average of 17 payments of $2.6 billion. 
This represents approximately 12 per cent of the 
daily average T1 value. During the sample period, 
up to 37 payments worth a total of $10.8 billion 
were sent after CDSX settlement. 


The main approach used is a simulation employ- 
ing the payments system simulator (BoF-PSS2) 
developed by the Bank of Finland and adapted 
to replicate LVTS conditions.’ The simulator 
allows us to use LVIS and CDSX data to recreate 
actual LVTS activity and to use this as a bench- 
mark. We then identify and remove the CDSX 
pay-outs, without removing the pay-ins, and 
simulate the LVTS with these payments removed. 
In effect, this simulates a situation where the 
CDSX pay-outs are not completed. For example, 
an event affecting the Bank of Canada between 
pay-ins and pay-outs could result in the type 
of event simulated. It is important to note that 
the simulation does not incorporate mitigating 
strategies, such as alternative payment methods, 
that can be used to circumvent, or at least reduce, 
the effect of such an event. The simulation pre- 
sents a possible worst-case scenario. 


Results 


We find that the simulated outage results in some 
LVTS payments being unable to settle during 
the day, and some payments being temporarily 


4. For more information, see the Bank of Finland’s pay- 
ment simulator website at <http://www.bof.fi/en>. 
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delayed. In addition, we find that pre-settle- 
ment activity in the LVTS may be disrupted. 


Our results indicate that a disruption to CDSX 
can lead to payments that cannot settle. Unset- 
tled payments occur on 32 of the 65 days simu- 
lated. We examine how important the CDSX 
funds are for end-of-day LVTS payment activity 
on the days with unsettled CDSX payments. 
First, we calculate the value of unsettled LVTS 
payments as a share of the CDSX pay-outs. We 
find that, on average, the value of payments that 
are unable to settle is equal to 27 per cent of the 
CDSX pay-outs. On some days, this value can be 
over 80 per cent. Second, we assess how much 
of the LVTS payments that are sent after CDSX 
settlement at 17:05 are affected by the simulat- 
ed disruption. We find that, on average, 36 per 
cent of the Tl payments made after 17:05 are 
unable to settle. 


The simulated outage also results in a substantial 
increase in the delay of LVIS payments. Payments 
that are unable to pass the risk controls when 
they are submitted may be entered into a queue.” 
While some queued payments can subsequently 
be settled, they are delayed. We therefore exam- 
ine queue usage to understand the delay caused 
by the outage. In the base case, where CDSX 
settlement occurs, the queue is used on 6 of the 
65 days, and in the simulated CDSX outage, the 
queue is used on 39 days. 


We also find that a disruption to CDSX settlement 
will likely affect LVTS pre-settlement activity. Pre- 
settlement transfers allow participants to bring 
their end-of-day LVTS position close to zero, 
by making interbank payments. Pre-settlement 
payments are made between 18:00 and 18:30. 
During the pre-settlement period, LVTS partici- 
pants with a positive position lend to those 
in a negative position in order to bring their 
positions close to zero. Receipt of a CDSX pay-out 
may cause some participants to have a positive 
LVTS balance, allowing them to lend to partici- 
pants in negative positions. Some interbank 
activity to bring positions close to zero can take 
place prior to the pre-settlement period. By ex- 
amining pre-settlement payments, we find that 
institutions that did receive CDSX pay-outs are, 
in fact, making most of the payments during the 
pre-settlement period. For instance, on 35 of the 
65 days, over 70 per cent of the pre-settlement 


5. For more information on the LVTS payment queue, 
see Arjani and McVanel (2006). 


payments were made by recipients of CDSX 
pay-outs. 


Contingency Measures and 
Mitigating Actions 


Contingency measures are in place that can be 
implemented to prevent CDSX settlement from 
being delayed. While events affecting CDSX 
settlement do happen, they are infrequent and 
of short duration. To ensure that important 
payments can be made during operational dis- 
ruptions, CDS, the LVTS, system participants, 
and the Bank of Canada have contingency mea- 
sures in place to safeguard their operations. 
These measures include making payments using 
alternative payment methods, such as the LVTS 
direct network, and moving operations to an 
alternate site.° These measures help to ensure 
that any event that may prevent CDSX settlement 
from being completed is managed quickly, and 
that the CDSX settlement payments can be 
made with little or no delay. 


Furthermore, if an event does lead to a delay in 
CDSX settlement pay-outs, LVTS participants can 
take actions to mitigate the impact of the delay. 
Our analysis of past operational events suggests 
that LVTS participants apportion additional col- 

lateral to T1 and move payments to the T2 pay- 

ment stream when CDSxX settlement is delayed.® 


Conclusions 


The completion of CDSX settlement through 
the LVTS creates an important operational link 
between these two systemically important sys- 
tems. Our analysis demonstrates that a disrup- 
tion to CDSX settlement can potentially have 
important effects on end-of-day activity in 
the LVTS. In the unlikely scenario that the CDSX 
settlement funds are not available and mitigating 
action is not taken, a significant number of 


6. For more information on the LVTS direct network 
and other contingency measures, see the LVTS Rules 
available on the Canadian Payments Association’s 
website. 

7. For more information on the Bank of Canada’s con- 
tingency plans, see Allenby (2003). 

8. Participants could implement other mitigating 
actions that are difficult to analyze, such as changing 
the order in which they submit payments so that 
liquidity can be used more efficiently. 
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payments would be unable to settle or would 
be delayed. In most cases, the participants would 
take action to mitigate these impacts; for exam- 
ple, they may move payments to T2 or appor- 
tion additional collateral. Moreover, CDS, LVTS 
system participants, and the Bank of Canada 
could employ contingency measures to ensure 
the completion of CDSX settlement. The results 
of this study highlight the importance of well- 
designed systems and procedures, including 
contingency measures and mitigating actions, 
to safeguard the payments system. 
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Family Values: Ownership Structure, 
Performance, and Capital Structure of 


Canadian Firms 
Michael R. King and Eric Santor 


heories of the relationship between 

concentrated ownership and firm per- 

formance predict positive, negative, or 

no statistically significant relationship, 
depending on the trade-offs between the align- 
ment and entrenchment effects.! Likewise, 
empirical studies have produced mixed results, 
which may be due to two problems: one related 
to model specification, the other to model esti- 
mation. First, Demsetz and Villalonga (2001) and 
Claessens et al. (2002) argue that the relationship 
between family ownership and performance 
cannot be identified without disentangling 
ownership (claims against the cash flow of the 
firm) from control (the holding of voting rights 
at the Board level).“ Studies that do not disen- 
tangle the alignment and entrenchment effects 
of ownership and control may conflate these 
effects, leading to inconclusive results. 


A second explanation for the mixed results 
relates to unobserved firm heterogeneity: there 
may be systematic differences between firms 
with high and low ownership concentration. 
This generates an identification problem: while 
theory may suggest that causation runs from 
family ownership to performance, an alterna- 
tive explanation is that causation is reversed. 


1. The alignment effect describes the positive incentive 
of ownership on corporate governance. As the owner- 
ship stake increases, there are greater incentives for 
controlling shareholders to monitor firm performance. 
The entrenchment effect describes the negative conse- 
quences of greater ownership by managers, since 
poorly performing firms are insulated from the possi- 
bility of a takeover. Managers may also pursue their 
private interests at the expense of other shareholders. 

2. For the purpose of this study, we define control as 
holding 20 per cent or more of the firm’s voting shares. 

3. Demsetz and Lehn (1985) argue that efficient mar- 
kets will lead to optimal ownership structures, since 
firms with inefficient ownership structures will fail to 
survive in the long run. Thus, the relationship between 
ownership and performance may be endogenous. 


One limitation of existing international studies 
of ownership, performance, and capital structure 
is that most studies involve countries or regions 
with legal, regulatory, and market institutions 
that differ markedly from those of the United 
States, making it difficult to disentangle firm- 
level effects (such as the choice of capital struc- 
ture, corporate governance, or management 
quality) from country-level effects. Canada 
provides an ideal setting for studying this ques- 
tion. Canada and the United States share a 
common legal ancestry, with Canadian corporate 
and securities laws adopted from American 
precedents (Buckley 1997). Both countries have 
the same English common-law legal system, 
require similar disclosure levels, and exhibit 
similar levels of shareholder protection (La 
Porta et al. 1998, 2000). At the same time, 
Canada features more concentrated corporate 
ownership than the United States and more 
prevalent use of dual-class shares and pyramidal 
structures that increase the risk of expropriation 
of minority shareholders (Attig 2005; Morck, 
Stangeland, and Yeung 2000).* A study of Ca- 
nadian firms therefore provides a useful coun- 
terfactual assessment, since it features 
ownership structures resembling those of Eu- 
ropean or Asian firms in an institutional setting 
similar to that of the United States. 


Theory 


Increased ownership by insiders or the presence 
of a large blockholder can sometimes lead to 
better performance. For example, greater equity 
ownership by insiders improves corporate 


4. Weuse the term “dual-class shares” to refer to three 


categories of shares in Canada: non-voting shares, 
subordinate voting shares, and restricted voting 
shares. Pyramids occur when a blockholder controls 
an apex firm or holding company that has control 
stakes in a related group or chain of firms. 
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performance because the monetary incentives 
of the manager are better aligned with those of 
other shareholders, thereby mitigating the stan- 
dard principal-agent problem. On the other 
hand, many studies that document the preva- 
lence of family ownership around the world 
have expressed concerns that concentrated own- 
ership, particularly in the presence of control- 
enhancing mechanisms, may have negative im- 
plications for firm performance: it may contrib- 
ute to the entrenchment of poor managers, the 
expropriation of resources from minority share- 
holders, capital misallocation, and reduced or 
inefficient investment. A high prevalence of 
family ownership and control-enhancing mech- 
anisms may also lead to financial inefficiency, 
since investors would be unable to invest in a 
properly diversified portfolio of widely held, 
and thus better- governed, firms (Morck, Stange- 
land, and Yeung 2000).° Moreover, the Organi- 
sation for Economic Co-Operation and 
Development (OECD 2007) notes that concen- 
trated ownership has led to cases of shareholder 
expropriation and, subsequently, to large nega- 
tive externalities for financial markets. Taken to- 
gether, these issues have led some researchers to 
argue that the prevalence of family ownership 
can ultimately result in lower economic growth 
(Morck, Wolfenzon, and Yeung 2005). 


This statement implies that if family ownership 
does indeed have such negative effects, then pol- 
icy-makers may wish to consider implementing 
policies that discourage family ownership or, 
at the very least, discourage the use of control- 
enhancing mechanisms. As noted above, how- 
ever, empirical evidence regarding the effects 
of concentrated ownership on firm performance 
is mixed. It is therefore necessary to further 
examine the relationship between family own- 
ership and performance to determine whether 
a policy response is warranted. 


Methodology 


Our study (King and Santor 2007) seeks to ad- 
dress these issues and makes four contributions 
to the literature. First, we collect annual data for 


5. For instance, in many countries, a large proportion 
of firms may be closely held and/or have control- 
enhancing mechanisms. Investors who wish to 
(or may be required to) hold a market index must, 
de facto, invest in such firms despite the greater risk 
of expropriation of minority shareholders. 
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613 Canadian firms that were members of the 
TSX 300 and the S@P TSX Composite Index from 
1998 to 2005 and identify the owner, the per- 
centage control of votes, the percentage cash-flow 
stakes, and the use of dual-class shares or pyra- 
midal structures in these firms. To our knowledge, 
this is the largest and most comprehensive data- 
base of Canadian ownership. Second, we distin- 
guish between the effects of family ownership 
and control-enhancing mechanisms (specifically 
dual-class shares and pyramidal structures). 
Third, we examine the impact of ownership 
structure on both the market and accounting 
performance of our full sample, using as proxies 
Tobin’ s Q and return on assets (ROA), respec- 
tively.° Fourth, we test different theories relat- 
ing ownership to capital structure. We are not 
aware of any other Canadian study that examines 
this issue. 


To address the issues of endogeneity described 
above, we follow Claessens et al. (2002) Specif- 
ically, we use a random-effects specification to 
examine the effect of ownership on firm perfor- 
mance and capital structure: 


Y;, = a+ B’x,,+6 OWN, +€,,, (1) 


where y;, is either Tobin’s Q, ROA, or (for finan- 
cial structure) leverage (measured as the ratio of 
total debt to total assets); x is firm characteristics, 
namely firm size, sales growth, industry Tobin's 
Q, ROA, financial leverage, firm age, member- 
ship in the composite index, and ratio of capital 
expenditures to sales (ROA and leverage are 
excluded when they are the dependent variable); 
OWN is a measure of ownership, whether the 
size of the control stake, dummy variables iden- 
tifying owner type, the use of control-enhancing 
mechanisms, or the size of wedge between 
control stakes from cash-flow stakes; € ;, is the 
mean-zero residual adjusted for firm-specific 
heterogeneity. 


Results 


The degree of family ownership and control- 
enhancing mechanisms exhibited by Canadian 
firms is high relative to that in the United States: 
over 32 per cent of the firms in the sample are 
family owned at the 20 per cent threshold, and 
14 per cent have dual-class shares (compared 


6. Tobin's Q is (total assets + market value of equity- 
book value of equity)/total assets. 


with 20 per cent and 8 per cent, respectively, 
in the United States). We find that the market 
performance of free-standing, family-owned 
firms with a single-share class is similar to that 
of other firms (based on Tobin’s Q ratios). We 
also find that these firms have superior ac- 
counting performance (based on ROA), and 
higher financial leverage (based on the ratio of 
debt to total assets). These results are consistent 
with the U.S. evidence in Anderson and Reeb 
(2003) and Villalonga and Amit (2006). In con- 
trast, family-owned firms with dual-class shares 
have market valuations that are 17 per cent low- 
er, on average, than those of other firms, despite 
having similar ROA and financial leverage. This 
valuation discount is consistent with evidence 
from US. and international studies that firms 
with a separation between cash-flow rights and 
control rights have lower valuations because 
they have a higher risk of expropriation of mi- 
nority shareholders (Claessens et al. 2002; Villa- 
longa and Amit 2006). This valuation 
discount is also robust when we control for Ca- 
nadian firms that are cross-listed on U.S. ex- 
changes. In summary, family ownership is not 
negative for performance per se: rather, it is the 
use of control-enhancing mechanisms that re- 
duces a firm’s valuation. 
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Preface 


The financial system makes an important contribution to the welfare of all Canadians, since the 
ability of households and firms to hold and transfer financial assets with confidence is one of the 
fundamental building blocks of our economy. A stable financial system contributes to broader 
economic growth and rising living standards. In this context, financial stability is defined as the 
resiliency of the financial system to unanticipated adverse shocks, thereby enabling the continued 
smooth functioning of the financial intermediation process. 


As part of its commitment to promoting the economic and financial welfare of Canada, the Bank of 
Canada actively fosters a stable and efficient financial system. The Bank promotes this objective 
by providing central banking services, including various liquidity and lender-of-last-resort facilities; 
overseeing key domestic clearing and settlement systems; conducting and publishing analyses 
and research; and by providing advice to various domestic and international policy-making bodies. 
The Bank's contribution complements the efforts of other federal and provincial agencies, each of 
which brings unique expertise to this challenging area in the context of its own mandate. 


The Financial System Review (FSR) is one avenue through which the Bank of Canada seeks to con- 
tribute to the longer-term resiliency of the Canadian financial system. It brings together the Bank's 
ongoing work in monitoring developments in the system with a view to identifying potential risks 

to its overall soundness, as well as highlighting the Bank’s efforts to mitigate those risks. The FSR 

also Summarizes recent work by Bank of Canada staff on specific financial sector policies and 
on aspects of the financial system's structure and functioning. More generally, the FSR aims to 

promote informed public discussion on all aspects of the financial system. 


The Risk Assessment section is a product of the Governing Council of the Bank of Canada: Mark 
Carney, Paul Jenkins, Sheryl Kennedy, Pierre Duguay, David Longworth, and John Murray. = 


The material in this document is based on information available to 20 November 2008 unless otherwise indicated. 


The phrase “major banks” in Canada refers to the six largest Canadian commercial banks by asset size: the Bank of 
Montreal, CIBC, National Bank, RBC Financial Group, Scotiabank, and TD Bank Financial Group. 


RISk Assessment 


This section of the FSR presents the collective judgment of the Bank of Canada’s Governing Council 
on the key risks and vulnerabilities arising from both international and domestic sources bearing on 
the stability of the Canadian financial system. The objective is to raise awareness of these risks and 


describe actions taken to address them. 


INTRODUCTION 


The turmoil in global financial markets entered a new phase in September, 
moving to a more acute and broad-based loss of confidence in the context of 
a series of failures and near-failures of large financial institutions in the 
United States and Europe. Wholesale funding markets came to a standstill in 
many countries, with bank funding markets essentially ceasing to function at 
terms longer than overnight. Corporate bond spreads widened to all-time 
highs in October, equity markets experienced sharp declines, and foreign 
exchange volatility increased sharply. Finance ministers and central bank 
governors of the G-7 nations responded to these developments on 10 October 
with a Plan of Action to stabilize the global financial system (outlined on 

p. 14). This was reinforced and broadened at the G-20 summit in November. 
Following the announcement of these initiatives, the strains in short-term 
funding markets have started to ease, but it will take time for confidence to be 
fully restored and for markets to be fully functional again. 


The Canadian financial system has proven to be relatively resilient through- 
out the crisis, but it has not been immune to spillover effects. The housing 
and mortgage market excesses seen in the United States and in several Euro- 
pean countries do not have a counterpart in Canada. More generally, Canadian 
financial institutions have been sheltered from the worst of the problems, 
largely because of their lower leverage, | lower exposure to asset-backed 
products, and more conservative lending practices. Nonetheless, strains in 
Canadian wholesale funding markets have been significant in recent months, 
and this has impeded the normal functioning of the financial system. 


The most likely outcome is for a gradual improvement in global financial mar- 
kets and credit conditions in Canada as the various extraordinary measures 
aimed at resolving the crisis take hold. This underlies the base-case projec- 
tion for economic growth and inflation outlined in the October 2008 Mone- 
tary Policy Report. But uncertainties remain around the timing of the likely 
return to more normal financing conditions, and there is a significant risk of 


1. Capital requirements for Canadian institutions (set by OSFI under the Basel || framework) are generally 
more stringent than those in other countries. In addition, unlike those of many other countries, the 
Canadian regulatory system continues to require that banks keep their unweighted asset/capital ratio 
below 20 (banks may apply to have this limit raised to 23). Box 3 on p. 24 compares the leverage of 
Canadian banks with that of their international counterparts. 


The Canadian financial system has proven to 
be relatively resilient throughout the crisis, 
but it has not been immune to spillover 
effects. 
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A key risk is that a delay in the return of con- 
fidence and more normal financing condi- 
tions will aggravate the adverse feedback 
loop between the financial system and the 
real economy. 
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mutually reinforcing weakness in the financial sector and in the real economy. 
Against this background, the purpose of this assessment is not to focus on 
the most likely outcome, but to identify and examine the main sources of risk 
to the Canadian financial system and to highlight the policy actions taken to 
mitigate those risks. 


Five key sources of risk to the strength and stability of the Canadian financial 
system are explored. The first concerns market liquidity and the funding of 
financial institutions; the second, the closely related issue of capital ade- 
quacy. The global financial crisis is increasing the pressures on Canadian 
financial institutions in these areas, which could lead them to further curtail 
the availability of credit and thus aggravate the adverse feedback loop 
between the financial system and the real economy. The third risk arises 
from the indebtedness of the Canadian household sector, which represents a 
potential channel of contagion through which an external shock could affect 
the wider Canadian financial system. Such a shock could take the form of a 
sharper, or more prolonged, downturn in the global economy than currently 
expected, which is the fourth risk. Finally, we consider the issue of global 
financial imbalances and their potentially destabilizing effect should they be 
unwound in a disorderly fashion. 


POTENTIAL RISKS 


Funding and liquidity 


While the deterioration of conditions in the wholesale funding market in 
Canada has generally been less severe than elsewhere, the impact has still 
been substantial.2 The current reluctance of lenders to enter the market 
seems to reflect uncertainty over their own future funding needs and risk 
exposure to assets already on their balance sheets, rather than counterparty 
concerns. In late September, funding availability in the Canadian markets 
dried up beyond the shortest maturities, prompting an expansion of the Bank 
of Canada’s liquidity arrangements. This liquidity support has helped Cana- 
dian financial institutions roll over their existing money market obligations. 
Together with reduced concern about counterparty risks around the world, 
given major government initiatives, this has sharply lowered yield spreads in 
the money market and has encouraged some extension of maturities. None- 
theless, market lending activity is proving slow to return—especially in the 
bond market. As well, the financial system more broadly remains under 
stress, with institutions cutting back on their central roles as intermediaries 
and market-makers. A continuation of this situation would exacerbate the illi- 
quidity and volatility of financial markets and prevent a restoration of confi- 
dence within the financial system. The risk is that such a delay in the return of 
confidence and more normal financing conditions will aggravate the adverse 
feedback loop between the financial system and the real economy. 


Capital adequacy 


In Canada, the capital ratios of the major banks have remained fairly stable 
throughout the crisis and well in excess of regulatory requirements. Losses 
and writedowns related to the credit market dislocations have been small 
compared with those of major U.S. and European banks. The more traditional 
business model pursued by Canadian banks, where a greater proportion of 


2. For amore complete discussion, see p. 10 and “Liquidity Risk at Banks: Trends and Lessons Learned 
from the Recent Turmoil” on p. 47. 


loans remain on the balance sheet of the originator, has encouraged higher- 
quality underwriting practices, reduced the need to reintermediate loans into 
the banking system, and lowered the sensitivity of bank capital to fluctua- 
tions in the market price of assets. 


The relative strength of Canadian banks means that they do not currently 
face the same pressures to deleverage as their international counterparts. But 
their loan portfolios are still exposed to the traditional stresses emanating 
from weaker domestic and global economic conditions. A deep, or prolonged, 
downturn in the economy could entail new challenges for Canadian banks in 
the form of higher credit losses, with potentially significant negative impacts 
on their capital ratios. The worsened financial market conditions accompany- 
ing such a stressful outcome would compound these balance sheet pressures 
by making it more costly to raise capital. The risk is that market forces could 
compel banks to restore their capital ratios, leading them to curb balance 
sheet growth more aggressively. This could result in a significant tightening of 
lending conditions for both households and businesses that would exacer- 
bate weakness in the economy and difficulties for financial institutions. 


Household balance sheets 


Although the overall financial situation of the Canadian household sector still 
appears reasonably healthy, indicators of financial stress, such as arrears on 
loans and bankruptcies, have picked up modestly, albeit from historically low 
levels. Household balance sheets are coming under pressure from weak 
equity markets and softening house prices at a time when the debt-to- 
income ratio is at a record high. Higher debt levels mean that households 
are potentially more sensitive to adverse shocks to wealth and income. Since 
the household sector represents the largest exposure in the loan portfolios of 
Canadian banks, an increase in losses on household lending would have an 
immediate adverse impact on bank profitability. 


With the economy expected to slow, conditions are already in place for an 
increase in default rates among highly leveraged households over the coming 
year. The risk is that the increase in default rates on household borrowing 
could prove more substantial if a more severe economic downturn (with 
significant increases in unemployment and weaker incomes) materialized. 
Moreover, while household access to credit has not tightened significantly 
since the onset of the financial crisis, this could change if the crisis persists. 
Significantly elevated credit risk in the household sector is unlikely to materi- 
alize independently of an external shock to incomes, such as would be gener- 
ated by a deeper recession in the United States than currently expected and 
its spillover effects on Canada. Bank of Canada simulations indicate that such 
an outcome could cause the proportion of “vulnerable” households (those 
with a debt-service ratio above 40 per cent) to rise significantly from the cur- 
rent level of 3 per cent (see p. 21), reducing the ability of households to meet 
their financial obligations. This would lead to substantial losses for the major 
Canadian banks. These losses would be largely mitigated, however, by the 
fact that mortgages with less than 20 per cent down payment at origination 
must be insured. Nonetheless, household indebtedness could act as a chan- 
nel of contagion for an external shock and could affect the wider Canadian 
financial system through higher loan losses, while also causing a tightening of 
credit conditions. 


Market forces could compel banks to restore 
their capital ratios, leading them to curb 
balance sheet growth more aggressively. 


Household indebtedness could act as a 
channel of contagion for an external shock 
and could affect the wider Canadian finan- 
cial system through higher loan losses. 
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With the process of deleveraging far from 
complete, there is the possibility that the 
global economy could enter a prolonged 
downturn as constraints on the supply of 
credit persist. 
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While the increased indebtedness of the household sector represents a source 
of vulnerability to the Canadian financial system that should be closely moni- 
tored, the magnitude of this risk should not be overstated. Lending practices 
in Canada have been much more conservative than in the United States and 
some European countries, and the resulting imbalances far less acute. The 
subprime-mortgage market in Canada accounts for less than 5 per cent of the 
residential mortgage market, compared with 14 per cent in the United States, 
and it is characterized by more stringent lending standards than those that 
have been applied in the United States. Although there have been a num- 
ber of innovations in the Canadian mortgage market in recent years, products 
remain more conventional than in the United States and lack many of the fea- 
tures that have contributed to the sharp rise in delinquencies seen there. 
Moreover, the impact on the balance sheets of financial institutions of a 
downturn in the Canadian housing market would also be substantially miti- 
gated by mortgage insurance and by the fact that most of the securitized 
mortgage market consists of National Housing Act Mortgage-Backed Securi- 
ties (NHA MBS), a large portion of which are sold into the Canada Mortgage 
Bonds Program, which carries a formal government guarantee. 


Global economic downturn 


Downside risks to the global economy have risen significantly in recent 
months, as spillover effects from the financial turmoil have intensified. Credit 
conditions have tightened, not only in the United States but also in other 
industrialized nations, threatening to aggravate the adverse feedback loop 
between the real economy and financial markets. Western European econo- 
mies, many of which are in recession, face many of the same risks to their 
housing and corporate sectors as the United States. The outlook for many 
emerging-market economies (EMEs) has also deteriorated as they have been 
increasingly drawn into the crisis, and the downside risk to the resumption of 
rapid growth is significant. Central and Eastern Europe are looking particularly 
vulnerable, given their high dependence on foreign capital flows. While the 
extraordinary policy measures adopted by U.S., European, and Asian authori- 
ties should help to stabilize financial markets, there is a risk that they may not 
stimulate sufficient lending activity to support the economic growth rates 
envisaged in the base-case outlook for their economies. With the process of 
deleveraging far from complete, there is the possibility that the global econ- 
omy could enter a prolonged downturn as constraints on the supply of credit 
persist. 


Given the strong economic and financial linkages between Canada and the 
United States, the risk is that there could be a deeper, or more persistent, 
recession than currently expected south of the border, which would have a 
substantial impact, both direct and indirect, on Canadian businesses, house- 
holds, and financial institutions. If this risk were to materialize, the credit 
quality of banks’ corporate loan portfolios would deteriorate, and household 
loan portfolios would also come under pressure as incomes and employment 
weakened. Banks would likely experience further writedowns and a sharp 
increase in loan-loss provisions that would erode their capital base. An 
update of the Financial Sector Assessment Program (FSAP) stress-test exer- 
cise presented in the June 2008 issue of the FSR (p. 58) indicated that the 
level of capital at the major Canadian banks was sufficient, in aggregate, to 
absorb the losses associated with such an outcome, but that actions taken by 


3. The Government of Canada tightened standards for government-guaranteed mortgages on 15 October 
2008 to further strengthen the housing market: <http://www.fin.gc.ca/news08/08-051e.htm|>. 


banks to continue to meet regulatory requirements would exacerbate pres- 
sures on the Canadian economy and on the financial system. 


Global imbalances and currency volatility 


Global financial and trade imbalances have increased markedly in recent 
years. During the credit boom, global economic growth became increasingly 
dependent on an over-indebted U.S. household sector and on banking indus- 
try profits linked to increasing levels of risk and high leverage. With the 
United States not saving enough to finance domestic investment, its current 
account deficit increased to record levels. The counterpart to the foreign 
inflows of capital that financed this deficit can be found among the large 
current account surpluses of several Asian economies. 


Such large international imbalances cannot persist indefinitely. The apprecia- 
tion of the U.S. dollar since July 2008 could impede the gradual adjustment 
process of the past few years, increasing the risk of a disorderly resolution 
of these imbalances at some point in the future. An abrupt and sizable decline 
in the value of the U.S. dollar would give rise to sharp movements in asset 
prices, additional volatility in financial markets, and a renewed rise in risk 
premiums across a broad range of financial assets. That would entail further 
writedowns and trading losses for Canadian financial institutions, and global 
sources of market funding could dry up once again. 


Some EMEs, particularly those in Central and Eastern Europe, are also vulner- 
able to shifts in investor sentiment. The potential for sharp reversals in capital 
flows to EMEs threatens to compound the ongoing volatility in global finan- 
cial markets, with spillover effects for the global economy. While Canadian 
financial institutions have limited direct exposures to EMEs, the Canadian 
financial system could still be adversely affected through these indirect chan- 
nels of contagion. 


Poticy ACTIONS AND ASSESSMENT 


In response to the severity of global financial developments and the risks (described 
above) that these developments pose to the Canadian financial system, the Bank 
of Canada has developed and implemented a range of extraordinary facilities 
within its sphere of responsibilities. It has also added its voice to the call for other 
initiatives, both domestic and international, to strengthen the resilience of the glo- 
bal financial system. These policies and initiatives are discussed below. 


Since the financial crisis originated outside of Canada, the Bank of Canada 
and domestic regulatory authorities have been working closely with their 
international counterparts to ease the current strains in financial markets 
and to ensure that the domestic and international financial systems are more 
resilient to future shocks. 


Immediate actions have been focused on restoring confidence and re-estab- 
lishing the normal functioning of the financial system. Canada remains com- 
mitted to the G-7 Plan of Action, which entails a number of initiatives to 
restore the flow of credit.4 Domestically, the Bank of Canada has responded 
aggressively by expanding its provision of liquidity through an increase in 
term purchase and resale agreements, by widening eligible collateral, by 


4. These initiatives are outlined on p. 14, and international actions to date are summarized in Table 1. 


An abrupt and sizable decline in the value 
of the U.S. dollar would give rise to sharp 
movements in asset prices, additional vola- 
tility in financial markets, and a renewed 
rise in risk premiums. 


Immediate actions have been focused on 
restoring confidence and re-establishing the 
normal functioning of the financial system. 


RISK ASSESSMENT 
BANK OF CANADA ® FINANCIAL SYSTEM REVIEW ® DECEMBER 2008 


5 


The Bank of Canada and Canadian regulatory 
authorities remain committed to ongoing 
domestic and international work to ensure 
the longer-term resiliency of the financial 
system. 
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extending the range of counterparties, and by introducing new lending facilities. 
Other initiatives to improve banks’ access to funding have also been 
announced. The Government of Canada has created the Canadian Lenders 
Assurance Facility (CLAF) to provide insurance on the wholesale term bor- 
rowing of federally regulated (and some provincially regulated) deposit-tak- 
ing institutions and thus ensure that they are not put at a competitive 
disadvantage, given similar actions announced by other countries. In addi- 
tion, the government has implemented a program to purchase up to $75 bil- 
lion of insured mortgages, thereby increasing the access of Canadian 
institutions to longer-term funding. 


At the same time, the Bank of Canada and Canadian regulatory authorities 
remain committed to ongoing domestic and international work to ensure the 
longer-term resiliency of the financial system. Rapid implementation of the 
measures proposed by the Financial Stability Forum (FSF)? will help in this 
regard. In Canada, most of the FSF recommendations have either been com- 
pleted or are in the process of being implemented. Supervisory oversight of 
banks’ liquidity arrangements is being strengthened, and enhanced stress- 
testing procedures are being implemented for risk- management and capital- 
planning purposes. The Canadian banking system was the first to report its 
results in accordance with FSF recommendations on improved disclosure 
around subprime and other troubled assets. Further improvements by some 
Canadian banks would be desirable to align disclosure standards, particularly 
regarding valuation techniques, more closely with the best practices of lead- 
ing foreign banks. On the issue of transparency of structured products, 
progress in implementing the FSF recommendations has been slow to 
materialize, and there is a role for provincial securities commissions to 
advance this initiative. 


The Bank of Canada has formal responsibility for the oversight of clearing and 
settlement systems in Canada. This infrastructure has continued to function 
very well throughout the turmoil, despite increased volumes and activity in 
each of the designated systems. However, usage of CLS Bank by Canadian 
institutions to virtually eliminate their foreign exchange settlement risk has 
not been as great as that of their international counterparts, and its wider use 
is strongly encouraged (see Box 1 on p. 1). 


In the current environment, there is also a risk that a shock to the global 
financial system, such as a major corporate default, could be amplified by 
the way in which the over-the-counter (OTC) derivatives market operates. 
The related uncertainty can compound frictions when markets are unset- 
tled. Private sector initiatives are being developed in the United States and 
Europe to establish a central clearing counterparty (CCP) to mitigate these 
concerns. By standing between parties to a trade, such a system would 
reduce counterparty risks and confirmation backlogs by enforcing more strin- 
gent financial and operational standards and more robust risk management. 
The Bank of Canada strongly welcomes these international initiatives to pro- 
cess and clear OTC derivatives. The Bank also encourages domestic efforts to 
explore other potential uses of clearing houses and exchanges to mitigate 
risks. 


More generally, the financial crisis has added urgency to the need to rethink 
elements of the regulatory regime. Work is under way in Canada and interna- 


tionally to identify the forces that contribute to procyclicality in the financial 


5. The FSF recommendations can be found at <http://www.fsforum.org/publications/r_0804.pdf>. 


system and to develop possible options for mitigating them (see Box 2 on p. 15 
for proposals related to capital requirements). 


In summary, the global financial system is experiencing its most severe crisis 
since the 1930s. While Canadian financial institutions remain well capital- 
ized, the severe strains in financial markets are hindering their ability to per- 
form their normal intermediation and market-making roles. Nevertheless, 
with the policy actions that have been taken to provide liquidity and funding 
support, financial institutions should increasingly be expected to have the 
capacity to re-enter markets. Against this backdrop, the Bank of Canada and 
domestic regulatory authorities continue to monitor developments closely 
and to develop contingency plans so that they are prepared to respond to any 
potential further stresses and help restore the normal functioning of the 
financial system. m 


With the policy actions that have been taken 
to provide liquidity and funding support, 
financial institutions should increasingly be 
expected to have the capacity to re-enter 
markets. 
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The Macrotinancial 
Environment 


This section of the FSR assesses how financial and macroeconomic developments over the past 
six months have affected financial stability. It begins with an analysis of trends and issues in 
financial markets before focusing on the balance sheets of Canadian businesses and households. 
The section concludes with a discussion of the implications for Canadian financial institutions. 


FINANCIAL MARKETS 


Conditions in global financial markets have deteriorated substantially since 
the publication of the June Financial System Review (FSR), prompting a series 
of aggressive actions by authorities around the world. The combination of an 
accelerated deleveraging process and a series of failures or near-failures of 
several large financial institutions in the United States, the United Kingdom, 
and some European countries, as well as deteriorating economic fundamen- 
tals, have resulted in falling asset prices and extremely difficult financial con- 
ditions. The bankruptcy of the large U.S. investment bank Lehman Brothers in 
mid-September intensified these financial strains because it raised questions 
about losses and capital adequacy at other institutions and about who was 
inside or outside the “safety net.” This event also led to the freezing of 
some financial assets during the settlement process. 


Since the June FSR, financial institutions around the world have continued to 
announce losses and writedowns. As of 20 November, the total losses and 
writedowns reported by banks and brokers exceeded US$700 billion, with 
about 95 per cent of those losses and writedowns reported Y financial insti- 
tutions in the United States, the United Kingdom, and Europe.’ In comparison, 
the major Canadian banks have reported approximately $12 billion in total 
losses and writedowns up to the third quarter. Recently, the gap between the 
cumulative amount of writedowns reported globally and the aggregate 
amount of new capital raised, which stood at over US$250 billion based on 
estimates at the end of the third quarter of 2008, has been closed, largely as 
a result of government injections of public capital to systemically important 
financial institutions (Chart 1). 


In mid-September, heightened concerns over counterparty risk sharply cur- 
tailed liquidity in a number of markets worldwide. The freezing up of short- 
and longer-term funding markets that ensued seriously impaired the ability 
of financial and non-financial borrowers to obtain market-based financing. 
This took place at a time when the availability of bank credit was also being 


1. The latest estimate from the International Monetary Fund (as of October 2008) is that financial sector 
writedowns on U.S. loans could total US$1.4 trillion, up from the previous estimate of US$945 billion in 
April 2008. 


Chart 1 
Cumulative Losses, Writedowns, and Capital Raised at 
Banks and Brokers 
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Chart 2 
Foreign Exchange Market Volatility* 
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Chart 3 
Equity Market Volatility 
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Chart 4 
Equity Market Performance 
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Chart 5 
Forward Earnings Yield 
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increasingly restricted as banks attempted to reduce their own leverage. 
While Canadian financial institutions remain in considerably better shape 
than their international peers (see “Financial Institutions” on p. 22), strains in 
Canadian funding markets nonetheless rose significantly. 


Combined with growing concerns over the risk of a global recession, which 
were partly stoked by evidence that economic growth in emerging-market 
economies—particularly China—was slowing more than previously thought, 
these events contributed to pronounced declines in the value of a broad range 
of financial assets and sharp increases in volatility across all asset classes 
(Charts 2 and 3). In particular, equity market indexes in most advanced and 
developing economies suffered significant losses as the continued pressure 
to reduce leverage added to declines stemming from a worsening economic 
outlook. Most major equity markets are down between 40 per cent and 

50 per cent year-to-date, with the financial sub-indexes experiencing even 
sharper falls (Chart 4). Some emerging-market indexes have fallen by as 
much as 70 per cent from their peaks. The sharp declines in asset values are 
exacerbating the cycle of balance sheet destruction for banks, corporations, 
and households, and have substantially raised the cost of equity for corpora- 
tions (Chart 5), further constraining their ability to raise capital. 


In light of these developments, central banks and governments undertook 
unprecedented actions to stabilize the global financial system. These initia- 
tives have included the provision of large amounts of liquidity, and agreement 
ona Plan of Action by G-7 countries, subsequently reinforced by the G-20 
leaders, which led to specific policy responses in the major economies (see 
“Policy response” on p. 12 for details). As a result of these actions, tensions in 
credit markets have eased somewhat. Short-term credit spreads have nar- 
rowed from their record highs, although they remain at elevated levels, and 
activity in the money markets and corporate debt markets is slowly resuming. 
Nonetheless, issuance remains low by historical standards. 


Financial market conditions remain fragile and the level of financial stress ele- 
vated. The process of deleveraging and recapitalization across global financial 
intermediaries will take time. Market liquidity is likely to remain lower, and 
volatility higher, than average for some time. Combined with continued 
efforts by financial and some non-financial firms to strengthen their balance 
sheets, the recent policy actions should contribute to a gradual return to 
more normal market conditions. 


Money markets 


Credit spreads in global short-term funding markets spiked to unprecedented 
levels in early October as lenders became increasingly concerned about their 
counterparties’ ability to repay, and the interbank and wholesale borrowing 
markets in many countries essentially ceased to operate for terms longer 
than overnight. The spread between 3-month unsecured loans in various cur- 
rencies and a measure of the expected overnight interest rate over the same 
period reached levels that were significantly wider than at any other time 
since the start of the crisis in the summer of 2007 (Chart 6). 


Compounding this problem was the reintermediation of corporate lending by 
banks, as liquidity in the commercial paper market also suddenly dried up. 
Following the Lehman Brothers bankruptcy, prime money market funds that 
held commercial paper issued by Lehman were forced to write off the value of 
those holdings. This resulted in the net asset value of one U.S. fund’s unit falling 


BOX 1 


FOREIGN EXCHANGE SETTLEMENT RISK: IMPLICATIONS FOR CANADA 


Foreign exchange settlement risk (FXSR) is a form of 
counterparty risk. It is the risk that a participant in the 
foreign exchange market will lose up to the full principal 
amount of the transaction if it pays out the sold currency 
but its counterparty fails to deliver the purchased cur- 
rency. The failure of Lehman Brothers heightened con- 
cerns by its counterparties regarding the settlement of 
foreign exchange transactions involving Lehman. An 
issue that surfaced during this episode is the need to 
ensure that FXSR is well managed. CLS Bank is an inter- 
national payments system for settling foreign exchange 
transactions. By providing simultaneous settlement of 
both transaction legs (payment-versus-payment, PVP), 
CLS Bank is designed to virtually eliminate the credit-risk 
component of FXSR. To the extent that use of CLS Bank 
removed credit risk in foreign exchange settlement, it 
was a Stabilizing factor during this period of heightened 
uncertainty. 


In 2006, the Bank of Canada, in conjunction with several 
other central banks, organized and conducted a survey of 
major Canadian banks regarding their use of various FX 
settlement methods and their management strategies for 
FXSR.! The survey found that Canadian banks are using a 
comprehensive framework to manage FXSR and that 
management of this risk has improved over the past 
decade compared with the previous CPSS survey in 
1998, Use of CLS Bank by Canadian banks lags that of 
their global counterparts, however, and there is room for 
improvement with respect to the measurement of foreign 
exchange exposures at certain Canadian banks. 


The Lehman Brothers episode raises questions about the 
FXSR management practices of Canadian banks, since a 
large portion of their foreign exchange transactions are 
settled outside of CLS Bank, partly because CLS Bank 
does not currently allow for the settlement of same-day 
US$/Can$ trades. Indeed, one major bank does not use 
CLS, and another settles only a small portion of its foreign 
exchange transactions through CLS Bank. Greater use of 


CLS Bank might have helped to alleviate some of their 
uncertainty in the wake of the failure of Lehman Brothers. 
The Bank of Canada encourages Canadian banks to con- 
sider using CLS Bank for managing their FXSR, while 
bearing in mind that they still have to manage other risks 
associated with foreign exchange transactions that are 
not addressed by CLS Bank.* In considering use of CLS 
Bank, it is important not to underestimate the benefit 

of reducing FXSR. In particular, Annex 3 of the Basel || 
framework sets out capital charges for non-PVP 
transactions. 


The Bank of Canada and the Office of the Superintendent 
of Financial Institutions will continue to work on 
approaches to manage FXSR and to supervise the banks 
in this area, as part of a forthcoming initiative by the 
Basel Committee on Banking Supervision to update inter- 
national guidance related to the management of this risk. 


The survey was administered by member central banks of the BIS Committee on Payment and Settlement Systems (CPSS) Sub-Group on FXSR. The 
report, published in May 2008, is available at <http://www.bis.org/publ/cpss83.htm>. 


At the time of the survey-(April 2006), three Canadian banks participated in CLS Bank. Two others started using CLS Bank after the survey was com- 
pleted. Survey results specific to Canadian banks were reported in the December 2007 FSR. 


. These are trades that are executed, confirmed, settled, and reconciled all within the same business day. 


For example, CLS Bank does not mitigate replacement risk, which occurs when trades are rescinded before the settlement date. Furthermore, CLS Bank 
has the potential to accentuate liquidity funding risk because its settlement process requires funding to be completed within very short time frames. 
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Chart 6 
Spreads between 3-Month LIBOR and Overnight Index Swaps* 
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Chart 7 
U.S. Commercial Paper: Yields and Total Outstanding 
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below the critical par one-dollar level (“breaking the buck”), an extremely rare 
event not seen since the 1970s. Fears of losses at other U.S. money market 
funds led to a substantial increase in redemptions by investors, which, in turn, 
forced the sale of assets in illiquid markets and led to a reduction in the furids’ 
ability and appetite to hold commercial paper. The demand for private sector 
debt instruments fell, both in the United States and elsewhere (including in 
Canada), the yield differential over short-term U.S. government Treasury bills 
rose significantly (further exacerbated by a general “flight to quality”), terms 
to maturity for commercial paper shortened, issuers became unable to refi- 
nance upcoming maturities, and the amount of commercial paper outstanding 
declined (Chart 7). 


In Canada, indicative commercial paper rates jumped as high as 300 basis 
points above the yield on government treasury bills (and about 125 basis 
points above the overnight index swap rate), a reflection of both funding 
pressures and a flight to quality. In some cases, bank-sponsored asset- 
backed commercial paper (ABCP) was sold at levels considerably higher. 
With the commercial paper market becoming very costly and difficult to 
access, even for high-quality borrowers, the use of existing lines of credit 
increased, with some companies reportedly drawing down funds as a precau- 
tionary measure, putting further pressure on bank balance sheets. Reflecting 
the difficulty in accessing capital markets, the amount of Canadian-dollar 
unsecured commercial paper issued by financial and non-financial corpora- 
tions declined by nearly $7.5 billion in September and October.* The amount 
of bank-sponsored ABCP outstanding has also continued to shrink, having 
fallen by a cumulative $28 billion since the onset of the crisis; this is roughly 
equivalent to one-third of the amount that was outstanding at the end of 
August 2007 (Chart 8). 


The credit crisis has also had a material impact on liquidity in the Canadian 
and global repo markets; markets whose importance as a secured funding 
vehicle has grown significantly in recent years. As banks, securities dealers, 
and other financial market participants have faced pressure to deleverage, the 
amount of risk capital they have been able or willing to commit to market- 
making and trading activities has shrunk. In addition, recent events have high- 
lighted the challenges of selling, in thin and very volatile markets, illiquid col- 
lateral used to secure borrowings in the event of a counterparty default. The 
resulting loss of liquidity in the repo market is undermining the ability of all 
players to fund positions in anything but the most liquid marketable securi- 
ties (e.g., Government of Canada securities). This will have implications for 
new issue activity. 


Policy response to ease strains in markets 


In the face of persistent severe pressures in funding markets more broadly, 
central banks and governments around the world undertook unprecedented 
actions—both collectively and individually—to stabilize the global financial 
system. These included a substantial increase in the provision of overnight 
and term liquidity in local currency and in U.S. dollars, the purchase of trou- 
bled assets directly from banks, the guarantee of customer deposits and 
wholesale bank borrowings, and direct capital injections of public funds into 


2. The total amount of Canadian-dollar unsecured commercial paper outstanding fell by 35 per cent 
between August 2007 and the end of October 2008, to about $36 billion. The decline is largely attribut- 
able to reduced issuance by federal Crown corporations following the policy decision to consolidate 
their borrowings with those of the Government of Canada and foreign financial issuers. The outstanding 
amount of commercial paper from foreign financial issuers also fell sharply in recent months: from over 
$3 billion in May 2008 to less than $700 million in October. Source: DBRS. 


TABLE 1 


Initiatives to Stabilize the Financial System 


Liquidity injection 
Provision of term funding by 
central banks 


Collateral changes 
Broadening the list of assets 
eligible as collateral for central 
banks’ lending operations 


Deposit insurance 
Increase in the amount of 
customer deposits insured by 
the government 


Guarantees of bank liabilities 
Introduction of government 
guarantee on interbank lending, 
bank debt, and/or other bank 
liabilities 


Capital injection 

Injection of public funds into the 
capital of banks or other major 
financial intermediaries 


Asset purchases 

Purchase of various assets from 
financial institutions, including 
impaired assets 


Canada 


Increased size of term PRAs 
to over $30 billion, and 
increased frequency to 
weekly 


Introduced new facilities: 

(i) amoney market term 
PRA that can be accessed by 
eligible money market par- 
ticipants on an indirect basis; 
and (ii) a Term Loan Facility 
(TLF) for LVTS participants, 
with non-mortgage loan 
portfolios used as collateral 


Broadened list of securities 
eligible for term PRAs and 
accepted ABCP from affili- 
ated dealers on a temporary 
basis 


Accepted general assign- 
ment of non-mortgage loan 
portfolio at standing liquid- 
ity facility and TLF on a tem- 
porary basis 


No change: the Canada 
Deposit Insurance Corpora- 
tion (CDIC) insures savings 
up to $100,000. 


The Canadian Lenders 
Assurance Facility, available 
to federally regulated 
deposit-taking institutions 
(and provincially regulated 
institutions when an agree- 
ment is reached with the 
provincial government) 
insures new issues of certain 
senior unsecured wholesale 
debt up to 3 years to a maxi- 
mum of 125% of wholesale 
debt or 20% of deposits. 
A fee of 110 bps, plus 25 bps 
or 50 bps based on credit 
rating, applies. 


No capital injections 
announced 


The federal government will 
purchase, via auctions, up 
to $75 billion in insured 
mortgage pools through 
the Canada Mortgage and 
Housing Corporation. 


United States 


Increased size of U.S.-dollar 
Term Auctions Facility to 
US$900 billion, and 
increased frequency to 
weekly 


Increased U.S.-dollar swap 
agreements with 14 central 
banks, in some cases to 
unlimited amounts 


Introduced new temporary 
facilities to support short- 
term debt markets 


Further broadened the range 
of acceptable collateral to 
term-lending facilities 


The Federal Deposit Insur- 
ance Corporation (FDIC) 
increased deposit insurance 
from US$100,000 to 
US$250,000 per depositor 
through to 31 December 
2009. 


FDIC's Temporary Liquidity 
Guarantee Program guaran- 
tees new senior debt of: 

(i) FDIC-insured depository 
institutions; (ii) bank holding 
companies; (iii) financial 
holding companies; and 

(iv) some savings and loan 
holding companies. Guar- 
antees up to 125% of 

debt outstanding as of 

30 September 2008 that 
matures before 30 June 
2009. A fee of 75 bps plus 
10 bps applies. 


Capital Purchase Program 
within TARP. Allows finan- 
cial institutions to apply for 
non-voting, preferred share 
investment by Treasury: 
5% cumulative dividend for 
5 years, 9% thereafter. 


Mortgage-backed securities 
and whole loan purchase 
programs (initially part of 
TARP) 


Commercial Paper Funding 
Facility to provide liquidity to 
issuers and finance purchase 
of unsecured and asset- 
backed commercial paper 


Federal Reserve to buy up to 
US$200 billion ABS (auto, 
student, credit card, or small 
business loans) through the 
Term Asset-Backed Securi- 
ties Loan Facility (TALF), 
up to US$100 billion in GSE 
obligations, and up to 
US$500 billion in MBS 
backed by GSEs. 


United Kingdom 


Increased size of weekly 
injections 

Created discount window 
facility against wide range 
of collateral 


Long-term repo open market 
operations against broader 
range of collateral to be 
introduced 


U.S.-dollar swap agreement 
with Federal Reserve (unlim- 
ited amount) 


Broadened the range of 
acceptable collateral for 
long-term repo operations 
(term repo) 


The Financial Services 
Compensation Scheme 
increased coverage from 
£35,000 to £50,000 

for each customer (joint 
accounts thus guaranteed 
up to £100,000). 


The 2008 Guarantee Scheme 
guarantees certificates of 
deposit, commercial paper, 
and senior unsecured bonds 
and notes for any U.K. incor- 
porated bank or building 
society for no longer than 

3 years. A fee of 50 bps 
plus 100% of median 5-year 
CDS spread applies. 


£25 billion to £50 billion 
recapitalization scheme to 
provide Tier 1 capital in the 
form of equity and prefer- 
ence shares at institution's 
request. All U.K. banks and 
building societies eligible. 


The £200 billion Special 
Liquidity Scheme allows 
banks to swap temporarily 
illiquid assets of sufficiently 
high quality for treasury bills 
(Gilts). 
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Euro zone 


Enhanced provision of 
longer-term refinancing 
(previously announced 
operations rolled over) 


U.S.-dollar swap agreement 
with Federal Reserve (unlim- 
ited amount) 


Extended eligible collateral 
for both credit operations 
and longer-term refinancing 
operations 


The EU has agreed on an 
increase in the minimum 
deposit guarantee to 
€50,000 with permission 
to member states to offer 
higher guarantees up to 
€100,000. 


Numerous European coun- 
tries, including Germany, 
Greece, lreland, the Nether- 
lands, Spain, and Sweden, 
announced bank debt guar- 
antees. Fees vary across 
countries. 


France will not guarantee 
bank debt directly but set up 
a company to lend to banks 
for up to 5 years (a guaran- 
tee was provided to Dexia 
jointly with Belgium and 
Luxembourg). 


Many European countries, 
including Austria, France, 
Germany, Greece, the 
Netherlands, Sweden, and 
Switzerland announced plans 
to inject capital into financial 
institutions. 


Spain created a fund to buy 
high-quality bank assets ona 
voluntary basis, at market 
prices. 


Switzerland will purchase 
US$60 billion in assets from 
UBS AG. 
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Chart 9 


Federal Reserve Assets 
Weekly average reported Wednesdays, starting 25 July 2007 
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the banking system (Table 1). As part of these efforts, swap agreements 
between the Federal Reserve and 14 central banks were established or 
increased,” in some cases to unlimited amounts of U.S. dollars, and various 
central banks further broadened the range of securities eligible as collateral 
for lending operations. These actions have had a significant impact on the 
size and composition of central banks’ balance sheets. The proportion of total 
assets consisting of traditional government securities has fallen, and the 
overall size of balance sheets has increased, particularly in the case of the 
Federal Reserve (Charts 9 and 10). 


In response to the dislocations in the U.S. commercial paper market more 
specifically, the U.S. government has also announced that it will guarantee 
holdings of money market mutual funds.* Moreover, the Federal Reserve has 
introduced a number of new temporary facilities to restore liquidity and to 
support short-term debt markets.” 


On 10 October, G-7 finance ministers and central bank governors announced 
a Plan of Action to stabilize financial markets and restore the flow of credit to 
support global economic growth. As part of this plan, G-7 countries agreed to 


I take decisive action and use all available tools to support systemi- 
cally important financial institutions and prevent their failure; 


I take all necessary steps to unfreeze credit and money markets and 
ensure that banks and other financial institutions have broad access 
to liquidity and funding: 


I ensure that banks and other major financial intermediaries can raise 
capital from public as well as private sources in amounts sufficient 
to re-establish confidence and permit them to continue lending to 
households and businesses; 


I ensure that the respective national deposit insurance and guarantee 
programs are robust and consistent so that retail depositors will 
continue to have confidence in the safety of their deposits; and 


I take action to restart the secondary markets for mortgages and 
other securitized assets where appropriate. 


Following a summit held on 15 November, the G-20 leaders announced their 
intention to reinforce these initiatives with close co-operation to restore eco- 
nomic growth, avoid negative spillovers, and support emerging-market econ- 
omies and developing nations. A work plan was agreed upon to strengthen 
transparency and accountability, enhance sound regulation, promote integrity 
in financial markets, and reinforce international co-operation. 


These actions were intended to stabilize the financial system and restore 
investor confidence in financial institutions. They were also aimed at allowing 


3. On29 September, the Bank of Canada and the Federal Reserve agreed to expand their swap facility (recip- 
rocal currency arrangement) to US$30 billion. This facility would be accessed, should the need arise, to 
provide U.S.-dollar liquidity in Canada. If drawn on by the Bank of Canada, the swap would provide liquidity 
facilities for use by financial institutions in Canada. This swap facility expires on 30 April 2009 


4. The U.S. Treasury will use up to $50 billion from the Exchange Stabilization Fund—a fund created during 
the Great Depression—to provide this guarantee. 


5. These facilities are the Asset-Backed Commercial Paper Money Market Mutual Fund Liquidity Facility (AMLF), 
the Commercial Paper Funding Facility (CPFF), and the Money Market Investor Funding Facility (MMIFF). 


BOX 2 


RECENT PROPOSALS FOR PROCYCLICAL MINIMUM CAPITAL REQUIREMENTS 


Under Pillar 1 of the Basel |] regulatory framework, a bank's 
minimum capital requirements are related to the amount 
of credit risk in its asset portfolio.| Since risk varies with the 
business cycle, there are concerns that the current system 
may tend to amplify cyclical fluctuations in economic and 
financial conditions. In this box, we describe these con- 
cerns and examine some proposals for addressing the 
problem. 


During the upswing of the cycle, the favourable economic 
situation and low default rates lead to lower estimates of 
credit risk and, therefore, to lower capital requirements 
under the Basel Il standards. This capital relief allows 
banks to supply additional loans or to purchase other 
assets at a stage of the cycle when lending conditions may 
already be easy and asset prices may be rising at a strong 
pace. This reduction in capital requirements can thus 
increase the risk that excessive growth in credit and asset 
prices will cause financial imbalances to emerge. 


The current minimum capital framework may also exacer- 
bate problems during the downturn of the business cycle. 
As economic conditions deteriorate, increases in credit 
risk cause minimum capital requirements to rise. Since it 
can be difficult to raise capital during periods of market 
stress, banks may need to restrict loan growth or liquidate 
other assets to satisfy minimum capital ratios. From the 
viewpoint of an individual bank, these actions may be a 
reasonable response. However, if many financial institu- 
tions are subject to the same pressures, the increase in 
capital requirements would force a widespread restriction 
of loan growth and exert downward pressure on asset 
prices, further eroding bank capital in the process. These 
developments would worsen the downturn in economic 
activity and increase the risks to financial system stability. 


These concerns have motivated proposals that argue that 
systemic risks can be mitigated if macroeconomic condi- 
tions are taken into account in the design of capital regula- 
tions.? Under these proposals, banks would be required to 
build up a capital buffer during the boom part of the 


cycle—thereby strengthening their balance sheets and 
reducing the risk that financial imbalances will develop 
from excessive easing of financial conditions. During a 
downturn, banks would be allowed to draw down these 
buffers, which would alleviate the need to liquidate assets 
or restrict loan growth at a time when credit conditions 
and asset prices are already under stress. Thus, minimum 
capital requirements would move procyclically—the 
reverse of what happens under the current Basel II frame- 
work—and would help moderate cyclical fluctuations in 
the economy. This strategy could be implemented by link- 
ing capital requirements to movements in macroeconomic 
indicators of the state of the credit cycle, such as loan 
growth and asset prices. 


Proper assessment of the effectiveness of these proposals 
will require careful examination of a number of practical 
issues.~ A fundamental question is how much procyclical- 
ity in capital requirements would be necessary to maxi- 
mize the improvement in financial stability.4 To achieve 
this outcome, the links between macroeconomic indicators 
and systemic risk would need to be better identified. If the 
responsiveness of capital requirements to macroeconomic 
conditions is too weak, the policy objective of reducing 
systemic risks would not be fully realized. Conversely, if 
the capital framework constrains lending behaviour exces- 
sively, there would be adverse effects on the efficiency of 
the financial system. Another question is whether there 
should be a rules-based approach linking capital require- 
ments in a predetermined way to observable variables 
such as loan or asset growth, or whether discretion should 
be used to adjust the minimum capital ratios. In a system 
with discretion, it would be necessary to define the appro- 
priate roles for the prudential regulator and for other 
agencies (such as the central bank) that have a broader 
macroeconomic perspective. Finally, consideration should 
be given to whether the proposed change would have 
unintended consequences—such as providing incentives 
to divert activity to less-regulated parts of the financial 
system—and how these risks might be mitigated. 


1. See M. Illing and G. Paulin, “The New Basel Capital Accord and the Cyclical Behaviour of Bank Capital” (Working Paper No. 2004-30, Bank of Canada, 


2004). 


2. For example, see C. Borio, “Towards a Macroprudential Framework for Financial Supervision and Regulation?” (Working Paper No. 128, Bank for Interna- 
tional Settlements, 2003) and C. Goodhart and A. Persaud, “How to Avoid the Next Crash,” Financial Times, 30 January 2008. 


3. Regulatory capital standards are not the only factor that can amplify cyclical fluctuations in the financial system. Other factors include accounting stan- 
dards and compensation arrangements at financial institutions. See Financial Stability Forum, Report of the Financial Stability Forum on Enhancing Market and 
Institutional Resilience: Follow-up on Implementation (10 October 2008) for a summary of the broad range of potential initiatives currently being studied by 


international organizations. 


4. The need for procyclical movements in regulatory capital requirements would be mitigated to the extent that market forces give the desired movements in 
the capital buffer (i.e., by inducing a sufficient buildup of capital above regulatory requirements during the boom phase, and allowing the buffer to fall dur- 
ing the downswing). Note, however, that market forces are exerting pressure for increases in capital during the current downswing. 
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Chart 11 
Yield Spreads on U.S. Corporate Bonds 
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Yield Spreads Facing Investment-Grade Financial Issuers: 
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banks time to raise private capital and resume their lending activities, thereby 
limiting the negative impact of dislocations in credit markets on the real economy. 


Evidence to date suggests that these measures have had some success in” 
containing the concerns over the stability of the financial system, and have 
started to alleviate the funding pressures on financial institutions. Nonethe- 
less, credit spreads are expected to remain wider than they were prior to the 
onset of the market turmoil, and a global recession is now likely. 


Canadian response 


The Bank of Canada responded to the very challenging funding conditions ina 
number of ways. 


First, the Bank reintroduced term purchase and resale agreements (PRAs) in 
September and increased the amount outstanding to over $30 billion. It also 
increased the frequency of these operations to weekly and extended their 
term to as long as 91 days. Second, the Bank broadened the range of eligible 
securities to include commercial paper, some asset-backed commercial 
paper (including, on a temporary basis, its use by affiliated dealers), corpo- 
rate bonds, and U.S. Treasuries,° and expanded its list of counterparties to 
include direct participants in the Large Value Transfer System (LVTS) in 
addition to primary dealers. Third, the Bank began to accept an assignment 
of non-mortgage loan portfolios as eligible collateral for LVTS and standing 
liquidity facility purposes. Finally, to enhance the functioning of money 
markets, the Bank offered a new term PRA money market facility” and, on 
12 November, introduced a new Term Loan Facility (TLF) to provide excep- 
tional liquidity to the Canadian financial system.® Overall, the amount of 
liquidity injected by the Bank of Canada totalled about $37 billion as of the 
end of November. 


In addition to the actions taken by the Bank of Canada, the Government of 
Canada took steps to maintain the availability of longer-term credit in Canada 
by purchasing, via auctions, up to $75 billion in insured mortgage pools 
through the Canada Mortgage and Housing Corporation (CMHC). The first 
three operations were conducted successfully in October and November for a 
cumulative amount of $19 billion. The government also created a temporary 
Canadian Lenders Assurance Facility (CLAF) to insure new issues of certain 
senior unsecured marketable wholesale debt instruments of federally regu- 
lated (and some provincially regulated where an agreement with the provin- 
cial government exists) deposit-taking institutions. The insurance is available 
on instruments with a term to maturity of at least 3 months, denominated in 
Canadian dollars, U.S. dollars, euros, sterling, and yen, and applies to the 
principal and interest payments for up to three years. The CLAF initiative was 
undertaken to ensure that Canadian financial institutions were not put at a 
competitive disadvantage, given similar actions announced by other countries 
(see Table 1). 


6. These changes were made possible by amendments to the Bank of Canada Act in July 2008 that gave 
the Bank greater flexibility in the provision of liquidity to the financial system in reaction to exceptional 
circumstances. 


7. Under this new facility, other eligible money market participants can, indirectly, via primary dealers, 
pledge bankers’ acceptances, promissory notes, commercial paper, and some eligible ABCP. 


8. The TLF will be transacted through a single-price auction process with direct participants in the Large 
Value Transfer System (LVTS) who have completed the necessary legal arrangements. Eligible collateral 
will be non-mortgage loans as accepted on a temporary basis for LVTS and standing liquidity facility 
purposes. 


Corporate debt markets 


Longer-term credit markets have also deteriorated since the publication of 
the June FSR, as perceived default risk rose and the dysfunction in short- 
term funding markets spread to longer-term debt markets. With the cost of 
financing trading positions higher and more uncertain, the liquidity premium 
demanded by agents also increased. This, in turn, contributed to the widening 
of credit spreads relative to government securities beyond what would be 
expected solely from the increase in default risk and expected losses. 


Yield spreads on corporate bonds around the globe rose to all-time highs in 
both the secondary bond and credit default swap markets, with the increase 
being particularly significant for high-yield and lower-rated issuers, reflecting an 
increasing degree of credit tiering (Chart 11). While spreads on higher-risk 
issues rose the most, all corporate borrowers were affected as primary debt 
markets became non-receptive to issuance from even higher-quality names. In 
the United States, for example, September and October were the two months 
with the lowest amount of corporate bond issuance so far in 2008; the amount 
issued during those two months was 68 per cent lower than in 2007 and 58 per 
cent below the 5-year average for the same two-month period.” Any bond issu- 
ance that was completed came at significant price concessions, in some cases 
with yields being set as high as 100 basis points above indicative secondary- 
market levels. Some foreign debt issues by emerging-market sovereigns were 
postponed because of the precarious market conditions. 


Financial issuers were particularly affected, and witnessed their cost of issuing 
long-term debt rise precipitously. Spreads on financial sub-indexes increased 
even more rapidly than the spreads on the broader corporate bond indexes 
(Chart 12). While the corporate debt market has since reopened to issuance to 
a limited degree, credit spreads remain high, and some segments of the credit 
markets, including residential and commercial mortgage-backed securities, 
remain closed. 


In Canada, as elsewhere, the effective long-term borrowing costs for corpora- 
tions increased, despite the decline in government yields (Chart 13). Corporate 
debt issuance has decreased in recent months, particularly for non-financial 
issuers, and fell sharply at the peak of the market turmoil. Total bond issuance 
by non-financial Canadian corporations fell to only about $8 billion in Septem- 
ber and October combined, compared with an average monthly issuance of 
nearly $16 billion during the first eight months of 2008 (Chart 14).' 


Also, a larger proportion of issuance than usual came from financial issuers 
(Chart 15), with banks accounting for 60 per cent of the total amount of cor- 
porate bonds issued in Canada during the third quarter of 2008, compared 
with an average of just over 40 per cent from 2000 to the second quarter of 
2008."' Canadian banks also tapped foreign markets to raise funds, at least 
until the markets essentially closed in September. This included launching 
covered bonds in the European market. As in the U.S. debt market, bonds 
issued during the period of turmoil came at significant concessions to sec- 
ondary-market levels. 


9. Source: Bloomberg. As of 31 October, the amount of corporate bonds issued in the United States (year- 
to-date) was 29 per cent below the amount issued by that date in 2007, and is the lowest year-to-date 
amount of issuance over this period since 2005. 


Chart 13 
Yields on Canadian Corporate Bonds and 
10-Year Government of Canada Bond 
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Chart 14 
Canadian Non-Financial Corporate Bond Issuance in Canada 
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Chart 15 
Canadian Financial Bond Issuance in Canada 
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Chart 16 
Financial Position of the Canadian Non-Financial Corporate 
Sector 
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Chart 17 
Non-Financial Corporate Sector: Debt-to-Equity Ratio* 
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Chart 18 
Volatility of Return on Canadian Corporate Portfolio 
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More recently, however, bank issuance has stalled. The difficulty in accessing 
market-based funding would be of particular concern if it were to persist, 
given the large amount of upcoming debt maturities of Canadian banks next year. 


BALANCE SHEETS OF THE NON-FINANCIAL SECTOR 
Credit growth 


Table 2 shows that credit growth in Canada—residential, consumer, and 
business—has generally been sustained throughout the crisis. Although 
credit obtained through privately sponsored securitization markets has con- 
tracted sharply since the start of the turmoil,'* banks have generally contin- 
ued to lend at a healthy pace. This has been facilitated by their ability, 
throughout the crisis, to convert residential mortgages into NHA MBS used 
to support the issuance of Canada Mortgage Bonds. Although bank lending 
to businesses slowed in the third quarter of 2008, this coincided with some 
improvement in access to non-securitized sources of market funding for 
businesses prior to mid-September. More recent data for October show 
renewed robust growth in bank lending to businesses against the background 
of difficult market conditions. 


TABLE 2 
Credit—Annualized Quarterly Growth 


10-year —_Pre-crisis 
average’ _ trend* 2007H2 2008H1 2008Q3 


‘Residential We Sawa aero 8.2 SE 10.8 ARNT 3.2 Meh 12.9 Rene 9.4 ee 
Securitized (non-NHA MBS)** 18.5 21.5 53 =11.2 -6.1 
NHA MBS AES 20.5 36.6 424 23:3 
Bank 7.6 oF 12.2 511 12.4 
Consumer 9.8 9.8 11.2 9.6 10.1 
Securitized 18.6 1527 Alte -10.2 -1.0 
Bank N13 9.0 14.1 14.7 14.8 
Business 5.3 6.5 8.1 5.0 5.2 
Securitized 15:5 19.8 10.1 -14.6 -10.6 
Bank 45 182 PS 12.4 1.4 
Market*** 6.1 Sy 4.0 2.6 6.6 


* 


Average of the annualized quarterly growth rates for the four previous quarters 

** Q3 securitization numbers are estimates. 

*** Bonds and debentures, equities and warrants, and trust units. Includes both domestic and foreign 
issues. 

" 1998Q3 to 2008Q3 

Source: Bank of Canada 


Corporate sector 


Partly owing to the income gains from the earlier surge in Canada’s terms of 
trade, the financial position of the aggregate non-financial corporate sector 
remained strong in the second and third quarters of 2008. The rate of return 
on equity was a little higher, on average, than in the first quarter, and the ratio 
of debt to equity edged down (Chart 16). At the same time, Canadian non- 
financial corporate leverage, measured by the debt-to-equity ratio, stands well 
below that of the United States, the United Kingdom, and the euro area, 


12. For more background, see the Highlighted Issue on p. 24 of the June 2008 FSR. 


continuing a downward trend begun in the early 1990s (Chart 17).'? With the 
marked decline in commodity prices since mid-year and with the U.S. econ- 
omy entering a recession, profitability will likely drop markedly in the last 
quarter of 2008. The most important downside risk to the financial situation 
in this sector would come from significantly weaker-than-expected U.S. eco- 
nomic growth. 


Canadian businesses are also feeling pressure from the financial turmoil. 
Firms have been affected directly, for example, by the difficulty in obtaining 
financing, but also indirectly by the impact of the turmoil on their customers. 
In addition, non-financial corporations have, in general, seen returns on their 
market-valued assets reach the highest level of volatility in nearly eight years 
(Chart 18). This signal of increased default risk has been driven by broad- 
based equity volatility, particularly for the oil and gas industry. 


Firms that sponsor defined-benefit (DB) pension plans are facing additional 
pressures. The funding condition of DB plans in Canada has deteriorated 
sharply in recent months as a consequence of the severe sell-off in equity 
markets. Chart 19 presents the trend in Mercer's Pension Health Index, which 
incorporates indexes of the assets, liabilities, and funding positions (assets 
less liabilities) of a representative DB plan in Canada. Note that assets have 
recently been falling, whereas liabilities have continued to rise. Firms are 
required to make special contributions to eliminate deficits over atime period 
specified by the pension regulators. These contributions adversely affect the 
earnings and cash flow of the sponsoring corporation. 


Industry 


Canada’s auto manufacturing industry had a substantial loss in the first three 
quarters of 2008 (Chart 20), and the financial situation of the overall North 
American auto sector has likely worsened since then, as sales of U.S. motor 
vehicles fell to an extremely low level in October. With the risk of continued 
losses through the end of 2009, financing for most North American auto 
manufacturers (including many Canadian parts companies) is becoming 
increasingly difficult, and there is growing concern over next year's liquidity 
positions for many firms. 


Canada’s forest products industry had a small overall loss in the first three 
quarters of 2008, chiefly the result of the ongoing deterioration in the U.S. 
housing market and further substantial increases in the costs of materials 

and energy. The near-term financial outlook continues to be bleak. 


Profitability in most other Canadian manufacturing industries picked up 
somewhat in the second and third quarters of this year, mainly owing to a 
modest decline in the Canadian dollar. With the weakening of U.S. consumer 
spending becoming increasingly evident, however, the financial position of a 
broader range of Canadian manufacturers is likely to come under severe 


For further information on international trends in leverage in the non-financial corporate sector and 
their implications for the real economy, see D. Cété and C. Graham, “Corporate Balance Sheets in 
Developed Economies: Implications for Investment” (Working Paper No. 2007-24, Bank of Canada 
2007). 


Some relief is expected to come from a recent government measure—announced in November—which 
will allow federal plans to extend their solvency funding payment schedule from 5 to 10 years in respect 
of solvency deficiencies as at 31 December 2008, subject to certain conditions. 


Chart 19 
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Chart 20 
Return on Equity: Automotive Manufacturing 


% 
25 


1988-2007 average 


2000 2001 2002 2003 2004 2005 2006 2007 2008 


Note: Figure for 2008 is an average of the first three quarters. 
Source: Statistics Canada 


Chart 21 


Real Prices for Housing in Canada* 
Year-over-year growth rate 
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Chart 22 
Real Prices for Existing Houses by City* 
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Chart 23 
Ratio of New Listings to Sales of Existing Homes 
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Chart 24 
Recently Completed Unoccupied Dwellings 
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downward pressure (although the recent further drop in the Canadian dollar 
will provide a partial offset, if sustained). '° 


Although many manufacturing companies are likely to face significant addi- 
tional pressures, their problems are unlikely to have a major adverse impact 
on the Canadian financial system, since the exposure of Canadian banks to 
this sector remains limited. 


House prices 


Prices of new and existing homes have been declining in real terms since the 
middle of 2008 (Chart 21). This decrease reflects a combination of higher 
housing supply and lower demand for housing exacerbated by deteriorating 
consumer confidence and a slowing economy. The downturn has been rela- 
tively widespread across the country (Chart 22), although more pronounced 
in previously overheated local markets, notably in Alberta. 


Abundant housing supply—with rising listings in the resale market and a ris- 
ing number of unoccupied new homes—combined with lower demand, sug- 
gests that house prices will continue to weaken (Charts 23 and 24). Tighter 
restrictions on insured mortgages will restrain demand somewhat in the 
short run but will strengthen market resilience over time. is 


As detailed in the October 2008 Monetary Policy Report, the Bank is now 
expecting a modest decline in house prices in most regions of the country 
over the coming year; steeper decreases are anticipated in markets that pre- 
viously experienced the largest run-up in prices, and which now exhibit signs 
of imbalance between demand and supply (e.g., Western Canada, particu- 
larly Alberta). If the risk of a prolonged global downturn materializes, then 
there will be a stronger moderation in house prices, which could lead to a 
more significant increase in default rates on mortgages. 


Canadian household sector 


The June FSR noted that the financial position of the Canadian household 
sector remained sound. Developments since then suggest some deteriora- 
tion, but the overall situation remains relatively positive. 


Household credit has continued to increase at a strong pace recently (11 per 
cent year-over-year in September 2008).'” With the more moderate growth 
in disposable income, the debt-to-income ratio rose further in the second 
quarter of 2008 to 137 per cent. Still, household debt remains lower as a 
share of disposable income than is the case in the United States and the 
United Kingdom (Chart 25). Reflecting lower effective borrowing rates for 
households, the debt-service ratio (DSR) has edged lower from 8.0 per cent 
in the fourth quarter of 2007 to 7.5 per cent in the second quarter of 2008. 
This is below the historical average of 9.2 per cent, suggesting that, at the 


15. It is also being reported that, since the onset of the latest episode of severe financial turmoil, U.S. cus- 
tomers are increasingly delaying payments on shipments from Canadian manufacturers (as well as can- 
celling orders). However, the federal government recently approved a request by Export Development 
Canada to raise its lending capacity in order to assist exporters with liquidity problems. 


16. In July, the federal government announced a set of restrictions related to the mortgage insurance mar- 
ket (implemented in mid-October) aimed at protecting and strengthening the Canadian housing mar- 
ket. The measures include elimination of the zero down payment and the 40-year-amortization period 
options. 


17. This strong increase is somewhat surprising, given the moderation of activity in the housing market and 
the reported decline in consumer confidence over the recent past. 


aggregate level, households can comfortably manage their financial obliga- 
tions (Chart 26). 


The debt-to-asset ratio rose to 17.8 per cent in the first half of 2008, its high- 
est level since 1991 (Chart 27). After increasing strongly over the preceding 
five years, household real net worth has remained roughly unchanged since 
the onset of the turmoil in financial markets and has likely declined in the 
second half of this year, following the sharp drops in global equity markets, 
together with declining Canadian house prices. In the near term, asset values 
are unlikely to provide much support to the financial situation of Canadian 
households. 


Indicators of household financial stress also suggest some slight deterioration 
in the financial position of households in the first half of 2008 (Chart 28). 
After having been stable at historically low levels for the past three and a half 
years, the proportion of mortgages in arrears rose to 0.26 per cent in the 
second quarter of 2008 but remains below the average level since 1997 of 
0.38 per cent. Personal bankruptcies are also slightly higher than they were in 
2007, although they remain well below the peak reached in the late 1990s. 


Overall, despite a modest deterioration, the financial position of the Canadian 
household sector remains relatively positive. On the other hand, rising debt 
levels mean that more Canadian households are becoming vulnerable to 
negative economic shocks at a time when the economy is expected to slow, 
raising the risk that the incidence of financial stress among households may 
increase. This bears close monitoring, given the deteriorating economic 
outlook. 


An update of stress testing the household sector 


The intensification of the turmoil in financial markets since the June FSR has 
increased the risk of significant spillover effects to the global economy, with 
knock-on effects for Canada. The Bank has updated its simulations of the dis- 
tribution of the household DSR to assess the extent to which these potential 
adverse developments could affect household balance sheets and the Cana- 
dian financial system. These simulations follow the same method used for 
those reported in the December 2007 FSR.® Using household-level data, this 
involves estimating the implications for the distribution of the DSR, of a hypo- 
thetical scenario for debt, income, and interest rates. 


The stress scenario used for this exercise is based on the materialization of 
the “global economic downturn” risk outlined on p. 4. It assumes a prolonged 
recession in the United States, which contributes to slower growth of 
household income in Canada and a moderation in housing activity. It is 
assumed that household nominal income decreases by 2 per cent per annum, 
on average, over the period 2008Q3 to 2009Q4. Growth in total consumer 
and mortgage debt is assumed to moderate to 6 per cent per annum. Against 
the background of slower income growth, the increase in debt levels implies a 
rise in the aggregate debt-to-income ratio and the DSR. It is assumed that 
policy interest rates and household borrowing spreads are fixed at their 
mid-November levels and remain unchanged over the simulation horizon. 


18. For more details on the data and the methodology, see the December 2007 issue of the FSR, pp. 27-28 
and S. Dey, R. Djoudad, and Y. Terajima, “A Tool for Assessing Financial Vulnerabilities in the House- 
hold Sector," Bank of Canada Review (Ottawa: Bank of Canada, Summer 2008): 45-54. 


Chart 25 
Household Debt as a Share of Personal Disposable Income 
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Chart 26 
Household Sector: Indebtedness Indicators 
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Chart 27 
Household Wealth and Assets 
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Chart 28 
Household Sector: Financial Stress Indicators 
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Chart 29 
Profits of Major Banks 
% $ billions 
30 6 
Return on equity (left scale) 
Net income (right scale) | 
25 | 5 
| 
n ‘\ 
20 I\ 4 
15 \ é 
10 | a; \ | | 2 
| | | | | 
0 0 
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 
Sources: Banks’ quarterly financial statements (data to 2008Q3) 
Chart 30 
Asset Quality 
% % of income 
14 Net non-performing loans 30 
to Tier 1 capital (left scale) 
Loan-loss provisions, 4-quarter 
12 moving average (right scale) 25 
10 20 
8 15 
6 10 
4 5 


0 
1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 


Note: Gold bar indicates a period of recession 
Sources: OSFI and Canadian Bankers Association 


0.0 
1998 2000 2002 2004 2006 2008 


TABLE 3 
Impact of a Prolonged Economic Slowdown on Vulnerable Households 


Proportion of households with Share of total debt owed by » 


Time period DSR>40%* households with DSR>40% 
1999-2007 average 3.30% 6.3% 
2001** 4.04% 7.8% 
2007H2-2008H1 3.00% 6.1% 
Stress-test results 
200904 6.20% 12.9% 


* As apercentage of total households with debt 

** Data for 2001 provide a useful reference because the share of debt held by vulnerable households 
was at its maximum during the sample period (1999-2007) in that year. 

Source: Ipsos Reid Canada and Bank of Canada simulations 


Table 3 shows the impact of a protracted economic slowdown on the distri- 
bution of “vulnerable” households (those with a DSR above 40 per cent). The 
proportion of vulnerable households is estimated to rise from the current 
level of roughly 3 per cent to 6 per cent by the fourth quarter of 2009, while 
the proportion of debt carried by these households would also double from 
6 per cent to almost 13 per cent over the same period. This is double the 
1999-2007 historical average. 


Should this scenario materialize, the banking sector would suffer significant 
losses from the rising vulnerability in the household sector. For example, 
assuming that 50 per cent of households with a DSR above 40 per cent go 
into default, and that loss-given-default is 100 per cent on consumer loans, 
the associated losses for the Canadian banking sector would be close to 1 per 
cent of their total assets. The average Tier 1 ratio would fall from 9.7 per cent 
to approximately 8.8 per cent. This remains well above the OSFI benchmark 
of 7 per cent. 


FINANCIAL INSTITUTIONS 


During the recent period of extreme global financial stress, the relative 
strength of the Canadian financial system has been apparent. Major Cana- 
dian financial institutions remain well capitalized and profitable, but global 
events have nonetheless raised some challenges. 


Banks 


Profits and return on equity for the major Canadian banks have been on an 
improving track since the apparent trough in the first quarter of 2008, when 
writedowns seem to have peaked (Chart 29). Since the start of the turmoil, 
the major banks have reported cumulative capital market writedowns of 
almost $12 billion on a pre-tax basis. For the fourth quarter, five banks have 
pre-announced additional writedowns totalling around $2 billion. 


As discussed, the volatility in the value of the securities portfolios of financial 
institutions has continued (through the requirements of fair value account- 
ing) to adversely affect their earnings.2° Recently, changes were announced 


19. Only consumer loans were considered in the losses, since most defaulting mortgages would be insured. 


20. For background on fair value accounting, see the report on p. 35. 
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by the Canadian Accounting Standards Board (AcSB), which mirror recent 
changes in International Accounting Standards (IAS). These modifications 
permit financial institutions, in some cases, to reclassify assets from the “held 
for trading” account to the banking book. This change is expected to reduce 
future volatility in the earnings of some banks. Several banks have since 
reclassified assets under these guidelines. 


Prospects for bank core earnings over the near term are clouded by a slowing 
global economy and a turbulent capital markets environment. Lending 
margins have been adversely affected by rising funding costs. In addition, 
banks are facing increasing headwinds from rising loan-loss provisions, both 
in Canada and the United States (Chart 30). Provisions still remain well 
below their historical peak. However, in a deteriorating economic environ- 
ment with potential further weakening in the labour and housing markets, the 
financial condition of households could become a concern (see “Canadian 
household sector” on page 20). The largest sectoral loan exposure of Cana- 
dian banks is to the household sector which, on a global consolidated basis, 
accounts for about 30 per cent of total bank assets (Chart 31). Still, this risk is 
mitigated to the extent that mortgages with an initial loan-to-value ratio 
greater than 80 per cent need to carry mortgage insurance. In fact, about 
46 per cent of Canadian residential mortgages are insured, since banks also 
often purchase insurance on other mortgages to facilitate their future 
securitization. 


Canadian banks also have significant exposure to corporate loans. However, 
this has declined on a relative basis in recent years. Chart 32 shows the trend 
in Canadian bank global loan exposures to some of the most cyclical sectors: 
construction and real estate, natural resources, manufacturing, and telecom- 
munications. This exposure is on a declining trend and, in aggregate, accounts 
for less than 8 per cent of bank assets." 


Nevertheless, it is important to note that overall corporate exposure has 
remained relatively constant in recent years, since the share of corporate 
bonds and equities has increased (Chart 33). Corporate securities tend to be 
held largely in the trading book, where they are subject to immediate write- 
downs when there has been a deterioration in fair value. Corporate loans are 
held mainly on the balance sheet at amortized cost, where they are subject to 
loan-loss reserves when there is a deterioration in credit quality. 


In terms of other risk exposure, balance sheet claims by Canadian banks vis- 
a-vis U.S. borrowers constitute about 15 per cent of total bank assets. (See 
Box 3 in the June FSR for more details on the composition of these expo- 
sures.) Thus, the banks will likely feel the adverse effects of any further dete- 
rioration in the U.S, economy. 


An assessment of overall default risk derived from market data, the distance 
to default for major Canadian banks, suggests a deterioration in their per- 
ceived credit quality since the June 2008 FSR (Chart 34). Driven by contin- 
ued volatility in bank share prices, this measure has, in fact, reached its 
lowest point on record. 


In the current environment, the capital adequacy of banks has received 
considerable attention. Because the writedowns of the Canadian banks have 


21. Note that this does not include any additional exposure through undrawn lines of credit. 


22. Data are available since December 1982. 


Chart 31 
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BOX 3 
CANADIAN BANK LEVERAGE: AN INTERNATIONAL COMPARISON 


Capital-adequacy ratios, acommon regulatory metric Ace 

under the Basel accords, provide some insight into bank Tier 1 Capital-Adequacy Ratio 

leverage, since capital is shown as a share of risk- bd tlantinte tea ry 
weighted assets. According to such measures, Canada’s 
major banks have been quite well capitalized in recent aoe 
years, relative to their counterparts in the United King- 105 jaovel phos 
dom and the euro zone, and to commercial banks in the sais Euro zone 
United States (Chart A). However, to avoid any distor- ; 

tions that may be introduced by assumptions regarding 9.5 

the risk-weighting of assets, it is also important to moni- 

tor capital adequacy in non-risk-weighted terms. 


11.0 


9.0 


85 
Indeed, OSFI requires that non-risk-weighted regulatory 
bank leverage cannot exceed an asset-to-capital multiple 
of 20 (although some large banks may be given permis- 75 
sion to reach a limit of 23).! Similar rules are in place for 
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Sources: Bloomberg and bank financial statements 
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As such, Canada’s major banks remain less leveraged 

than their international counterparts, with the exception Chart B 

of U.S. commercial banks (Chart B).2 At the same time, it aly teste heoate a 
is important to recognize that in the case of foreign 

banks, these leverage measures do not account for off- 

balance-sheet items, which could significantly increase Canada 


U.S. Commercial banks 


the leverage of many banks.* USS, Investment banks 
United Kingdom 
Euro zone 


With comparatively low leverage, Canada’s banking sys- 
tem thus entered the current market crisis in a stronger 
financial position than did many of their U.S. and Euro- 
pean counterparts. Not surprisingly, the relatively low 
leverage of Canada’s major banks has also translated into 
comparatively low leverage in other sectors of the 
Canadian economy (see Charts 17 and 25). 


2000 2001 2002 2003 2004 2005 2006 


Sources: Bloomberg and bank financial statements 


Canada’s regulatory leverage is the ratio of assets (including some off-balance-sheet items) to an adjusted measure of Tier 1 and Tier 2 capital. 


Specifically, U.S. commercial banks are considered “well capitalized” if Tier 1 capital represents at least 5 per cent of non-risk-weighted assets (equivalent 
to an asset-to-capital multiple of 20) and “adequately capitalized" if Tier 1 capital is at least 4 per cent of non-risk-weighted capital (i.e., an asset- 
to-capital multiple of 25). 


Based on data for seven major banks from the euro zone, six major U.K. banks, five large U.S. investment banks, plus ten large national and regional 
U.S. commercial banks. 


Available data suggest that off-balance-sheet securitized assets of Canadian banks represent a comparatively small share of total on-balance-sheet 
assets, relative to those of U.S. commercial banks. 
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been relatively moderate and because Canadian banks started from a strong 
capital base, most banks have not needed to raise capital. Furthermore, the 
major banks have been able to absorb additional writedowns and provisions 
and still maintain strong Tier 1 capital ratios. Chart 35 shows that the 
regulatory capital ratios of major banks have been sustained well above OSFI 
benchmarks since the beginning of the credit crisis in late 2007. Further- 
more, the discussion in Box 3 highlights the fact that Canadian banks are well 
capitalized by international standards and remain less leveraged than many 
of their international counterparts. 


Managing liquidity risk has also taken on central importance for banks (see 
the article on p. 47). Since the start of the turmoil, liquidity problems for 
Canadian banks have been aggravated by the generally poor functioning of 
global interbank lending markets. Furthermore, there have been times, such 
as in the fourth quarter of 2008, when Canadian banks have not had access 
to the full range of capital markets normally available for funding purposes. 


However, through this difficult period, Canadian banks have closely managed 
their liquidity positions in both Canadian dollars and in foreign currencies. 
They have worked to maintain or extend the term of their wholesale funding 
and have made extensive use of Bank of Canada term PRA facilities. At longer 
maturities, the banks have continued to participate in the Canada Mortgage 
Bond Program. In addition, the federal program announced in October, 
whereby the government would purchase up to $75 billion in National Hous- 
ing Act Mortgage-Backed Securities (NHA MBS) through Canada Mortgage 
and Housing Corporation, has been a very helpful source of cost-effective 
liquidity funding for banks. The Canadian Lenders Assurance Facility, which, 
for a fee, provides optional government insurance for a temporary period on 
the wholesale term borrowing of eligible deposit-taking institutions, has pro- 
vided an additional backstop through this period. 


Conclusion 


In spite of the relative strength of their capital adequacy and profitability, the 
recent period has not been an easy one for major Canadian banks, particu- 
larly in terms of funding and liquidity. This is evidenced by their extensive use 
of Bank of Canada liquidity facilities on an ongoing basis. The fact that many 
financial markets have not been functioning properly for an extended period, 
along with weakening prospects for many of their business lines and the gen- 
erally deteriorating credit environment, suggests that the near term will be a 
challenging period for Canadian banks. 


Life and health insurance companies 


The major Canadian life and health insurance companies, which had largely 
avoided exposures to toxic subprime-mortgage securities early in the crisis, 
have more recently reported fairly significant exposures in their corporate 
fixed-income portfolios to some of the problem and failed large financial 
institutions in the United States. These have led to writedowns that have 
adversely affected earnings in the second half of 2008. 


Furthermore, weak and volatile equity markets continue to put pressure on 
the profitability of these companies. While their direct holdings of equities 
are relatively small (at about 6 per cent of total assets), they have significant 


Chart 34 
Distance to Default for Major Banks 
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Note: Horizontal line is the average distance to default from December 
1982 to present. 
Source: Bank of Canada calculations based on data from OSFI and 
Thomson Financial Datastream 


Chart 35 
Total and Tier 1 BIS Capital Ratios of Major Banks 
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Note: Data reflect Basel II framework beginning in 2008Q1 (data to 
2008Q3). 
Source: OSFI 
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exposure to equity markets through their segregated-fund guarantees.?° 


Companies frequently hedge these exposures, but in some cases the sharp 
fall in equity prices required them to book capital reserves (which reduce 
earnings) against these guarantees. Many of these products carry long terms 
to maturity (exceeding five years), implying that there is time for equity mar- 
kets to recover before losses materialize. This has been recognized by OSFI, 
which recently issued new guidelines for segregated funds that lower the 
capital ae with respect to guarantees applicable to longer-term payment 
obligations. z 


While the level of disclosure at life and health insurance companies has 
improved in recent years, it is generally not as detailed as that of banks, and 
recent events have underlined the need for further enhancements. For exam- 
ple, it would be desirable for life and health insurance companies to provide 
more information about the consolidated capital position of the enterprise as 
a whole, not just at the unconsolidated operating company level. = 


23. A segregated fund is an investment product held within an insurance contract; the contract typically 
offers certain protection features or guarantees. The term “segregated” refers to the fact that the 
investment assets are separated from the general assets of the insurance company. Almost three- 
quarters of the assets in these funds are linked to equity markets. 


24. These can be found at <http://www.osfi-bsif.gc.ca/osfi/index_e.aspx?ArticlelD=2639>. 


Reports 


Reports address specific issues of relevance to the financial system (whether institutions, markets, 


or clearing and settlement systems) in greater depth. 


INTRODUCTION 


In the report, Credit, Asset Prices, and Financial Stress in Canada, 
authors Miroslav Misina, Pierre St-Amant, and Greg Tkacz 
describe work done at the Bank of Canada on conceptualizing 
and measuring financial stress, and their recent work that 
examined the performance of various measures of credit and 
asset prices as early-warning indicators of financial system 
vulnerability, both historically and in the latest episode. 


The expanded use of fair value accounting for financial instru- 
rents has come under increased scrutiny during the finan- 
cial market turbulence. In their report, Fair Value Accounting 
and Financial Stability, Eric Chouinard and Peter Youngman 
describe accounting standards for financial instruments. 
The authors critically examine the application of fair value 
accounting during the turmoil, as well as the interplay 
between accounting standards and cyclical fluctuations in 
the economy. 


A period of strong economic growth has boosted capital 
inflows to emerging-market economies and has fostered the 
emergence of sovereign wealth funds, which have the poten- 
tial to significantly affect the landscape of international markets. 
In the report, The Impact of Sovereign Wealth Funds on the Inter- 
national Financial System, Tamara Gomes outlines the 
potential benefits and risks associated with investments from 
these financial market participants. The author concludes 
that, while the risk of destabilizing behaviour does exist, sov- 
ereign wealth funds will likely act to stabilize the international 
financial system by facilitating the efficient allocation of 
capital and even providing support in times of market 
distress. = 
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Credit, Asset Prices, and Financial Stress in Canada 


Miroslav Misina, Pierre St-Amant, and Greg Tkacz 


Despite the apparent uniqueness of each financial cycle— 
from the conditions that lead to boom times, to triggers that 
result in the reversals—historical narratives (e.g., Kindleberger 
and Aliber 2005) suggest that most cycles display common 
features: boom times are typically associated with periods of 
credit expansion and persistent increases in asset prices, often 
followed by rapid reversals. 


These commonalities, confirmed by recent empirical work 
(e.g., Borio and Lowe 2002; Kaminsky and Reinhart 1999), 
suggest that developments in the credit and asset markets of 
individual countries may provide an early-warning indicator of 
vulnerability in the financial system that would be useful in 
assessing the current situation and in discussions of possible 
policy actions. To arrive at a useful set of predictors for a par- 
ticular country, however, the information content of different 
types and measures of credit (business credit, household 
credit) and asset prices (stock prices, bond prices, real estate) 
must be assessed for that country. 


Assessing the usefulness of credit and asset prices as early- 
warning indicators in Canada is problematic, given the scarcity 
of events that would qualify as financial crises. Bordo et al. 
(2001) find that Canada has not experienced any “twin crises” 
(banking and currency crises) since the beginning of their 
sample in 1883. The absence of financial crises does not mean 
that Canada’s financial system has not, or cannot, come under 
stress. Financial stress, even if it is not accompanied by the 
widespread failures of financial institutions usually associated 
with financial crises, can disrupt the financial system, which 
may have implications for real economic activity. 


Although it seems plausible to postulate that expansions in 
credit and asset prices may be associated with increased 
financial stress, the empirical work that examines this link has 
been hindered by vagueness that is, to some extent, inevitable, 
in the definition of financial stress, and the consequent diffi- 
culties in quantifying it. 


In this report, we describe the work done at the Bank of Canada 
on conceptualizing and measuring stress in the Canadian 


financial system (llling and Liu 2003, 2006), and the work 
on the performance of various measures of credit and asset 
prices as early-warning indicators of financial system vulnera- 
bility, both historically and in the latest episode (Misina and 
Tkacz 2008). 


MEASURING FINANCIAL STRESS USING 
THE FINANCIAL STRESS INDEX 


Financial stress can be characterized as a situation in which 
large parts of the financial sector face the prospect of large 
financial losses. These situations are usually accompanied by 
an increased degree of perceived risk (a widening of the distri- 
bution of probable losses) and uncertainty (decreased confi- 
dence in the shape of that distribution). 


To capture these features of financial stress, Illing and Liu 
(2003, 2006) constructed a weighted average of various indi- 
cators of expected loss, risk, and uncertainty in the financial 
sector. The resulting financial stress index (FSI) is a continu- 
ous, broad-based measure that includes the following indica- 
tors from equity, bond, and foreign exchange markets, as well 
as indicators of banking sector performance: 


I the spread between the yields on bonds issued by 
Canadian financial institutions and on government 


bonds of comparable duration 


I the spread between yields on Canadian non-financial 
corporate bonds and government bonds 


I the inverted term spread (i.e., the 90-day treasury 
bill rate minus the yield on 10-year government 
bonds) 


I abeta variable derived from the total return index for 
Canadian financial institutions 


I volatility of the trade-weighted Canadian dollar 


I stock market volatility (TSX) 
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ithe difference between Canadian and U.S. govern- 
ment short-term borrowing rates 


I the average bid/ask spread on Canadian treasury 
bills 


I the spread between rates on Canadian commercial 
paper and treasury bills of comparable duration 


In constructing the FSI, Illing and Liu considered several 
weighting options and settled on weights that reflect relative 
shares of credit for particular sectors in the economy. The 
resulting index was most effective in correctly signalling 
events that are widely associated with high financial stress 
(e.g., the U.S. stock market crash in October 1987, the peso 
crisis in 1994, the LTCM crisis in 1998). The index is shown 
in Chart 1. 


Chart 1 
Financial Stress Index 


Percentile ranking 
90 


1986 1990 1994 1998 2002 2006 


Illing and Liu emphasize that the FSI provides a timely snap- 
shot of contemporaneous stress in the Canadian financial sys- 
tem, and is not a leading indicator. That feature of the index 
is particularly evident in the recent episode. While the index 
performed very well in capturing the increased financial stress 
that started in August 2007, it did not foreshadow the 
problems. 


The fact that the FSI has correctly indicated increased stress 
in the most recent period is encouraging, but being a contem- 
poraneous measure, it is of limited use as an early-warning 
indicator of possible problems. 


1. The FSI was designed to ensure that it captured historical episodes of financial 
stress; the latest episode is a real-time test case. 
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CREDIT, ASSET PRICES, AND FINANCIAL STRESS 


In arecent paper, Misina and Tkacz (2008) combine the 
insights offered by Borio and Lowe's work with the work on the 
FSI and ask to what extent various measures of credit and 
asset prices can help identify vulnerability in the financial sys- 
tem ahead of the episodes of stress. 


It is important to emphasize that the objective of this exercise 
is not to forecast idiosyncratic events that cause reversals (an 
impossible task using any econometric model), but rather to 
assess whether, historically, there has been a relationship 
between the various measures of movements in credit and 
asset prices at time t and the FSI k periods ahead. The working 
hypothesis is that movements in credit and asset prices are 
indicators of the health of the system and its ability to with- 
stand various types of shocks. Since the impact of a shock 
depends not only on the state of the system, but also on the 
magnitude of the shock, one would expect that, everything 
else being the same, excessive growth of credit and persistent 
increases in asset prices reduce the ability of the system to 
withstand shocks. 


To test their hypothesis, the authors consider a broad range of 
measures of credit and asset prices, as well as various domes- 
tic and international variables: 


I credit measures: the growth rates of total household 
credit, total business credit, and total credit/GDP 


I asset prices (growth rates): stock prices (TSX), com- 
mercial real estate (nominal and real price indexes), 
residential real estate (new and existing house price 
indexes), average house price to personal disposable 
income; Canadian-dollar price of gold (Gold C$) 


I macroeconomic variables: investment/GDP, the 
growth rate of money (M1++ and M2++), inflation 
(total CP] and core CPI) 


I foreign variables: price of crude oil, asset-price 
indexes (United States, Australia, Japan), global 
GDP, U.S. bank credit, U.S. federal funds rate 


Starting from this broad range of variables, the authors iden- 
tify the most promising models by comparing the forecasting 
power of a wide range of specifications with that of a simple 

benchmark model in which the current FSI is a linear function 
of its own lagged value (k-quarters).? 


2. Given the multitude of horizons (from one quarter to three years ahead) and 
variables under consideration, this alone requires the assessment of several 
thousand models. 


Chart 2 
Actual and Predicted FSI Using the Best Threshold Model 
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In performing this exercise, both linear and threshold specifi- 
cations are considered. If one believes that unusually large 
movements in asset prices, credit, monetary expansion, etc. 
may lead to changes in underlying relationships (because of 
“irrational exuberance,” for example), then the relationship 
between some of the explanatory variables and the FSI may be 
non-linear. Misina and Tkacz approximate non-linear relation- 
ships by allowing for threshold effects between the explana- 
tory variables and the FSI, such that the parameters of the 
models are allowed to differ when the explanatory variables 
lie above or below their threshold values. The methodology 
employed allows for the possibility of threshold effects in each 
of the 24 explanatory variables, as well as the possibility that 
the variable triggering a regime change differs from the vari- 
ables that are the best predictors of financial stress within a 
regime. 


The best models are selected using the data that span the 
period 1984 to 2006. The forecasting exercise is performed 
over the period 1996 to 2006. 


The findings can be summarized as follows: 


i Within a linear framework, the credit growth of 
domestic business is the best predictor of the FSI at 
all horizons. 


I Various domestic asset prices tend to be better pre- 
dictors of the FSI when non-linearities are allowed 
for, suggesting that extreme movements in asset 
prices have a disproportionate impact on financial 
stress. 


3. Bycontrast, Borio and Lowe pre-specify both the threshold variables (credit 
and asset prices). In addition, their thresholds are exogenously given, whereas 
in Misina and Tkacz, they are estimated endogenously. 


Chart 3 
Actual and Predicted FSI Using the Best Linear Model 
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I Atthe one- and two-year horizons, domestic busi- 
ness credit and real estate prices emerge as impor- 
tant predictors of financial stress. This confirms the 
general findings of Borio and Lowe regarding the 
importance of considering credit and asset prices 
jointly rather than in isolation. 


I Various measures of real estate prices are identified 
as the key threshold variables in the best threshold 
models (1- to 3-year horizon). The authors do not 
find a significant threshold effect in any measure of 
credit. 


1 With the exception of the federal funds rate at short 
horizons (two quarters), inclusion of international 
variables does not usually lead to improved forecast- 
ing performance relative to the benchmark model. 


The forecasting performance of the best threshold models is 
significantly better than that of the best linear models, sug- 
gesting that non-linearities play an important role in capturing 
episodes of financial stress, a finding very much in line with 
the observations of Misina and Tessier (2007, 2008) on the 
importance of non-linearities in capturing the extreme move- 
ments associated with stress. 


Chart 2 shows the actual FSI and the value predicted four 
quarters ahead by Misina and Tkacz’s preferred threshold 
model, in which the threshold variable is the ratio of the aver- 
age house price to per capita personal disposable income, and 
the explanatory variable is, in addition to that variable, domes- 
tic business credit.‘ In general, the model performs reasonably 
well in tracking the trend and turning points of the FSI. The 


4. The threshold marks on Chart 2 indicate the periods in which the threshold 
variable crossed the endogenously estimated threshold value. 
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best linear model (Chart 3) fails to capture some of the more 
extreme movements in the FSI over this period.” 


CREDIT AND ASSET PRICES IN THE 
RECENT EPISODE OF FINANCIAL STRESS 


In August 2007, the FSI increased sharply, pointing to consid- 
erable stress in the Canadian financial system. Indeed, in the 
recent episode, the FSI reached its historical high, indicating 
that this is the most stressful episode since 1985. 


The results in Chart 2 indicate that, although the best fore- 
casting model does generate an increase in the FSI, the magni- 
tude of that increase underestimates the increase in the FSI by 
a large margin. This is not surprising, given that the increase in 
stress captured by the FSI was triggered largely by exogenous 
events (collapse of the U.S. subprime-mortgage market), but 
analysis of the behaviour of the explanatory variables can pro- 
vide additional insights. 


A look at the two key explanatory variables retained in the 
best threshold specification (Chart 4) reveals that, while both 
variables peaked in the second quarter of 2007, neither was 
close to its historical high. This may be an important contrib- 
uting factor to the relatively good health of the Canadian 
financial system and its resilience to date.© Of course, the 
impact of a shock on the system is also a function of the mag- 
nitude of the shock, and the peak in the FSI, despite the good 
health of the system, indicates that this is a large shock by his- 
torical standards. 


SUMMARY AND FURTHER WorkK 


The work described in this report indicates that a broad-based 
measure of financial stress, such as the FSI, can be a useful 
indicator of contemporaneous financial stress. Furthermore, 
the empirical evidence on the role of credit and asset prices 
in Canada in episodes of financial stress is consistent with 
historical narratives and the studies that examined this issue 
internationally. 


5. The root-mean-squared error (our measure of forecasting performance) for the 
best non-linear specification is 0.54, which is significantly lower than that for 
the linear model (0.78). A root-mean-squared error of 1 indicates no improve- 
ment relative to the benchmark. 


6. Some caution is necessary in drawing conclusions based on real-time data, 
owing to data revisions. Credit aggregates are periodically revised to include 
new instruments, but the revised data are not available in real-time exercises. 
This issue may be of particular importance when dealing with episodes such as 
the recent one, characterized by strong financial innovation and an emergence 
of alternative sources and instruments of financing. Some of these are not 
included in the data. For instance, venture capital and private equity financing 
(two sources of financing that were very vigorous in the period preceding the 
2007 turmoil) are not included in the data. Lending by hedge funds and some 
asset-backed securities (e.g., commodity-linked notes) are captured either 
partially or not at all. A recent work by Keshishbanoosy et al. (2008) examines 
the nature and extent of the revisions in Canadian credit aggregates, and finds 
that they tend to be revised up in the quarters and years following their first 
release. 


3 ? REPORTS 
BANK OF CANADA ® FINANCIAL SYSTEM REVIEW ® DECEMBER 2008 


Chart 4 
Explanatory Variables 
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The most promising model specifications can be included in 
the toolkit of early-warning indicators for the Canadian finan- 
cial system, but the methodologies used to construct the FSI 
and to forecast it are general and are well suited to any coun- 
try that exhibits the same characteristics as Canada (very few 
or no financial crises). A comparative exercise could provide 
insights into possible commonalities across countries, as well 
as differences.’ 


It is important to note that our analysis captures only the first- 
round effects of financial stress. Significant increases in finan- 
cial stress may result in second-round effects, and may induce 
regime changes in the real economy.® Li and St-Amant (2008) 
explore this idea in a Canadian context by estimating a thresh- 
old in the FSI above which the economy behaves differently. 
They find that high financial stress regimes tend to be associ- 
ated with weaker output, higher interest rates, and higher 
inflation.” These findings imply that taking account of the sec- 
ond-round effects is important and should be considered in 
any exercise that seeks to assess the longer-run consequences 
of financial stress. 


7. \nastep in this direction, IMF (2008) introduces FS!s for several countries. 
Unfortunately, the choice of subcomponents and the method of aggregation 
deviate from Illing and Liu’s recommendations, making direct comparisons 
difficult. 


8. Some papers, e.g., Azariadis and Smith (1998), present theoretical arguments 
for this. Balke (2000) and Atanasova (2003) present empirical evidence, 
based on U.S. and U.K. data, respectively, that different degrees of tightness in 
credit conditions can cause regime changes. 


9. For example, the authors find that there is a moderate negative correlation 
between the FSI today and real GDP growth two years ahead, as well as a mod- 
erate positive correlation between today’s GDP and the FSI two years ahead. 
These results suggest the presence of two-way links between financial stress 
and the economy, but more work is needed to assess their significance. 
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Fair Value Accounting and Financial Stability 


Eric Chouinard and Peter Youngman 


Over the past decade, accounting standards for the valuation 
of financial instruments have evolved to better reflect the eco- 
nomic reality facing publicly accountable companies. An 
important change is the measurement of an increasing array 
of financial assets and liabilities at “fair value,” i.e., at the price 
that knowledgeable and willing parties would pay in an arm’s- 
length transaction at the date of the financial statement. 


In principle, this allows for financial statements that are more 
relevant and more easily comparable across entities. However, 
since markets are prone to bouts of excessive optimism and 
pessimism, the use of fair value accounting can affect the 
economy and the financial system in unintended ways—for 
example, by reinforcing the peaks and troughs of the economic 
cycle. While the valuation of financial instruments according 
to their market value remains an accounting technique that is 
superior to the alternatives (e.g., historical cost), there is room 
for improvement in the way changes in value are measured 
and presented when there are challenges in assessing an 
instrument's fundamental value. 


This report examines some of the implications of fair value 
accounting for financial stability. 


THE RATIONALE FOR FAIR VALUE ACCOUNTING 


Accounting information plays a fundamental role in the effi- 
cient functioning of a market economy. Financial statements 
facilitate the allocation of capital throughout the economy by 
conveying information that helps creditors and investors 
assess an entity's future profitability. A sustained flow of 
timely and relevant information also underpins the stability 
of markets by enhancing transparency about an entity's activi- 
ties, thereby promoting market discipline. 


Of course, if financial statements are to provide an appropriate 
guide for decision making, it is imperative that they portray 
the economic reality of an entity's financial position and per- 
formance as accurately as possible. Traditional accounting 


valuation techniques measuring financial instruments at his- 
torical cost mask changes in the fundamental economic value 
of financial instruments.' This can make it difficult for users of 
financial statements to adequately analyze an entity's eco- 
nomic situation, and investors would be expected to demand 
increased risk premiums as remuneration for this uncertainty. 


Historical cost accounting also reduces the comparability of 
financial statements across entities. For example, suppose 
that two firms are both holding a certain financial asset. Under 
historical cost accounting, the accounting value of this asset 
could be different on the balance sheets of the two firms if 
they acquired it at different times. 


Historical cost accounting can, nonetheless, be appropriate. It 
is still used in certain situations—for example, for instruments 
with a fixed maturity that are intended to be held until maturity. 


Box 1 describes accounting standards for financial instruments 
in greater detail. 


FAIR VALUE ACCOUNTING: APPLICATION ISSUES IN 
INACTIVE MARKETS 


Fair value is defined as a price agreed upon by a knowledge- 
able, willing buyer and a knowledgeable, willing seller in an 
arm’s-length transaction. Underlying the concept of fair value 
is a presumption that an entity is a going concern without any 
intention or need to liquidate, to materially curtail the scale of 
its operations, or to undertake a transaction on adverse terms 
in the context of a distressed sale. 


Fair value can be measured in a number of ways. U.S. Gener- 
ally Accepted Accounting Principles (GAAP) established a 


1. Under historical cost accounting, revaluations to align the accounting value of 
an asset or liability with its market price occur only in certain situations. For 
example, it occurs when an instrument is part of the trading book of a financial 
intermediary, or when the holding entity can demonstrate that its value has 
been altered permanently. 
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BOX 1 


OVERVIEW OF ACCOUNTING STANDARDS FOR FINANCIAL INSTRUMENTS 


This box provides an overview of Canadian standards for 
measuring the value of financial instruments and for dis- 
closing it in financial statements. Canadian standards are 
broadly similar to those in effect in other jurisdictions, 
most notably the United States and the approximately 
110 countries that have adopted International Financial 
Reporting Standards (IFRS), a set of global standards 
developed by the International Accounting Standards 
Board that Canada will adopt in 2011. 


The Canadian Institute of Chartered Accountants (CICA) 
has adopted a “mixed attributes” model, in which certain 
instruments are measured at fair value and others at his- 
torical cost.' The treatment of a financial asset or liability 
largely depends on how the firm intends to close out its 
position. If a financial instrument has a fixed maturity, 
and the firm can demonstrate that it has both the ability 
and the intention to hold the instrument until it matures, 
the instrument can appear in financial statements at his- 
torical cost, adjusted for payments that have been made 
or received and amortization of any discount or premi- 
ums. However, instruments that the entity actively buys 
and sells for the purpose of making a profit, or that other- 
wise cannot be classified as instruments to be held to 
maturity (e.g., equity investments, because they do not 
have a fixed maturity date), need to be measured at fair 
value. An entity also has the option to designate any 
instrument for measurement at fair value when doing so 
results in more relevant accounting information. This 
would be pertinent, for example, when fair value mea- 
surement would eliminate or significantly reduce an 
accounting mismatch that would otherwise arise from 
measuring assets or liabilities or recognizing the gains 
and losses on them on a different basis. Entities can also 
designate an instrument for fair value measurement 
when its performance is evaluated on a fair value basis in 
internal financial reports. 


Gains and losses resulting from a change in the valuation 
of financial instruments measured at fair value need to be 
recognized in the income statement, even though they 
are not yet realized. Net income will be affected only in 
the case of financial instruments held for trading, or des- 
ignated as held for trading under the fair value option. 
Revaluation gains or losses resulting from available-for- 
sale instruments are reported outside of net income, ina 
category labelled “other comprehensive income.” 


In terms of disclosure, firms need to provide in their 
financial statements any information that would enable 
users to evaluate the significance of financial instruments 
for the entity's financial position and performance, as 
well as the extent of risks arising from them. Disclosure 
standards follow a principles-based approach that allows 
for judgment in determining the level of detail to be dis- 
closed about a particular instrument. That is, firms are 
encouraged to strike a balance between overburdening 
financial statements with excessive detail and obscuring 
significant information with insufficient disclosure. Items 
that are considered pertinent according to guidance pro- 
vided by accounting bodies include information about the 
terms of the financial instruments themselves, and how 
fair value has been determined. Firms are encouraged to 
convey information about the reliability of their valuation, 
so that users of financial statements are better equipped 
to assess the quality of the reported information. 


See CICA Handbook, Section 3855 (Financial Instruments—Recognition and Measurement). The equivalent standard in the United States can be found in 
Sections 157 and 159 of the Statement of Financial Accounting Standards, and, for IFRS countries, in International Accounting Standard 39. 


The level of detail that is required differs from one jurisdiction to another. For example, U.S. standards are more prescriptive than those in Canada or in 


IFRS countries. 


REPORTS 
BANK OF CANADA ® FINANCIAL SYSTEM REVIEW ® DECEMBER 2008 


hierarchy indicating the relative reliability of these measures. 
Canadian GAAP and International Financial Reporting Stan- 
dards (IFRS) contain similar concepts. 


When a financial instrument is traded on an active market, fair 
value is a quote from that market—the bid price for an asset 
held and the offer price for a liability. The Canadian Institute of 
Chartered Accountants (CICA) considers a financial instru- 
ment to be traded in an active market when quoted prices that 
reflect recent and regularly occurring transactions are readily 
and regularly available from an intermediary such as an 
exchange, a dealer/broker, an industry group, a pricing service, 
or a regulatory agency. Quotes from active markets are 
labelled “level 1” in the U.S. GAAP hierarchy. 


In the absence of reliable and observable quotes from an 
active market, fair value is measured with a valuation tech- 
nique. Accountants are directed to employ the valuation tech- 
nique that makes maximum use of inputs observed in markets, 
and to rely as little as possible on inputs estimated by the 
entity. Valuation techniques using recent arm’s-length market 
transactions between knowledgeable, willing parties for 
instruments that are similar in substance to the one for which 
they need to establish a value are labelled “level 2." 


If such information is not available, fair value can be estimated 
with a valuation model that reflects how market participants 
would reasonably be expected to price the instrument. Exam- 
ples of such models are discounted cash-flow analysis or 
option-pricing models. Whichever valuation technique is used, 
it needs to incorporate all the factors that market participants 
would consider in setting a price, and the model inputs need to 
objectively represent market expectations of the risk-return 
factors inherent in pricing the instrument. Valuation tech- 
niques based on models using observable inputs are part of 
the “level 2” category, while those relying heavily on unobserv- 
able inputs are labelled “level 3.” 


It goes without saying that the absence of reliable estimates 
for the value of a given financial instrument raises significant 
concerns with respect to the reliability of the financial state- 
ments. Fair value can, in fact, lead to informational distor- 
tions—and, hence, to suboptimal economic decisions—if 
the models or observable prices used for measurement are 
inadequate. 


Measurement concerns are particularly important during peri- 
ods of market stress. There are also measurement concerns in 
the case of complex instruments that are infrequently traded 
and for which there is no established valuation technique with 
a proven track record. Whenever models are used in lieu of 
observable prices, there is potential for management to intro- 
duce bias into the valuation process through judgment. 


For investors and other stakeholders to have confidence in the 
valuation technique used, firms need to demonstrate the cred- 
ibility of their valuations by disclosing information about their 
valuation processes and controls. 


A review of the financial statements of Canadian banks for fis- 
cal year 2007 revealed that between 27 per cent and 46 per 
cent of financial assets (Table 1), and between 10 per cent and 
36 per cent of financial liabilities (Table 2) were carried at fair 
value. Differences in the overall use of fair value are related to 
differences in the scale of activities in capital markets, as well 
as the use of the fair value option. 


Most financial instruments carried at fair value were mea- 
sured with observable prices (level 1) or with a valuation 
model using observable inputs (level 2). Instruments mea- 
sured with models using unobservable inputs (level 3) 
accounted for a relatively small portion of holdings, but notes 
to financial statements suggest that losses on these instru- 
ments were responsible for a large share of the overall write- 
downs stemming from declines in market values that were 
reported by financial institutions. 


Tables 1 and 2 indicate that there is considerable variability 
across Canadian banks in the observability of valuation inputs. 
Banks that had a higher proportion of instruments valued with 
non-market observable inputs likely had larger positions in 
securities and derivatives linked to subprime residential 
mortgages. 


While fair value disclosures improved following the recom- 
mendations of the Financial Stability Forum (FSF 2008), there 
is still room for improvement. Not all quarterly reports of 
Canadian financial institutions contain the information shown 
in Tables 1 and 2, and this prevents users of those financial 
statements from monitoring the use of fair value on an ongo- 
ing basis. Certain institutions do not even provide this infor- 
mation in their annual statements. Users of financial 
statements would also benefit from a more detailed descrip- 
tion of the valuation inputs used in each category. 


Accounting standard-setters in Canada and in countries that 
follow IFRS recently proposed improvements to disclosure 
about financial instruments by requiring that this information 
be set out in tabular format in annual statements, using the 
same three-level hierarchy as in the United States. According 
to this proposal, not only would movements between levels of 
the fair value hierarchy need to be identified, but the reasoning 
behind them would also have to be indicated. Moreover, 
changes in the amount of level 3 instruments will need to be 
explained. 
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TABLE 1 
Financial Assets Carried at Fair Value for Major Canadian Banks 


BMO BNS CIBC NBC RBC TD 
Percentage of assets 35 57 39 39 46 26 
carried at FV 
Of which: (%) 
Level 1 65 a3 64 n/a 53 34 
Level 2 30 Say 30 n/a 47 66 
Level 3 5 ] 6 n/a <] ] 


Source: Estimated from 2007 annual reports 


TABLE 2 

Financial Liabilities Carried at Fair Value for Major Canadian Banks 
BMO BNS 

ee ee V7 10 

Of which: (%) 

Level 1 n/a 39 

Level 2 n/a 5g 

Level 3 n/a ] 


Source: Estimated from 2007 annual reports 


MARKET TURBULENCE OF 2007-08 


Recent events in financial markets revealed some weaknesses 
and inconsistencies in the application of fair value accounting 
at financial institutions. As the liquidity of many markets 
became impaired, there was some uncertainty as to how to 
adjust valuation techniques. A BIS survey of accounting prac- 
tices at financial institutions revealed that, in some cases, 
banks reverted to historical cost to value certain products 
(Basel Committee 2008). In other cases, they used trading 
prices for similar instruments or generic credit spreads based 
on a product's assigned credit rating. Some banks assumed 
that primary market prices were a good indicator of conditions 
in secondary markets. Finally, banks also increased their use 
of models, but the BIS survey found evidence that they took 
differing views on the reliability of certain inputs.” 


2. Acommonly cited example of the difficulties firms face is the valuation of 
complex securities linked to subprime residential mortgages. Some banks 
reportedly adjusted their valuation models to produce valuations in line with 
the quoted prices on Markit ABX HE indexes. The concern with this practice is 
that the instruments being valued may not be strictly comparable to the ABX 
index, and also that the observed price of the ABX index may represent sales in 
a distressed market. 
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CIBC NBC RBC TD 
13 19 36 28 
35 n/a 20 12 
Se n/a 80 87 

11 n/a <] 1 


Policy-makers and industry participants concur, based on their 
assessment of the recent period of market turmoil, that the 
way fair value accounting is applied in times of crisis needs to 
be reassessed (FSF 2008; IIF 2008). Some industry partici- 
pants are proposing that fair value accounting be discontinued 
during a crisis. This seems undesirable both because historical 
cost accounting suffers from more serious shortcomings, and 
because it would increase investors’ skepticism towards finan- 
cial statements. The Financial Stability Forum and other pol- 
icy-makers are instead calling on accounting standard-setters 
to strengthen guidance for applying fair value accounting stan- 
dards when measurement is challenging (FSF 2008). 


In response to the FSF, The International Accounting Stan- 
dards Board (IASB) formed an advisory panel made up of 
experts from the financial industry, accounting standard-set- 
ters, as well as prudential and securities markets regulators to 
enhance its guidance on valuing financial instruments when 
markets are no longer active. The panel, which issued a report 
in October (IASB 2008), offered guidance on measurement 
and disclosure issues. The Financial Accounting Standards 
Board and the Securities and Exchange Commission also gave 
guidance. 


These organizations noted that entities sometimes place 
undue emphasis on the distinction between active and inac- 
tive markets when measuring fair value. They contend that 
even when markets are inactive, transaction prices often pro- 
vide the best evidence of fair value. Distress sales and involun- 
tary liquidations are rare, and evidence is needed before 
determining that a transaction has taken place at a price that 
is not consistent with fair value. Models may be adjusted to 
reflect changing market conditions, but only if doing so can 
better capture fair value. Adjustments that drive measure- 
ment away from fair value, for example, for conservatism, are 
not appropriate. 


In terms of disclosure, the guidance calls for more frequent 
and more detailed disclosure about fair values, including 
valuation techniques. When non-observable inputs are used, 
entities should discuss how the alternative inputs would have 
affected valuation. 


Accounting standard-setters have amended IFRS and Cana- 
dian GAAP to harmonize them with U.S. GAAP regarding the 
ability to reclassify financial assets. These changes allow, in 
rare circumstances, an entity to reclassify non-derivative 
financial instruments out of the categories for which fair value 
assessment is required if the entity has the ability and the 
intention to hold them for the foreseeable future. Since valua- 
tion adjustments recognized prior to the reclassification can- 
not be undone, the accounting value of the instrument at the 
time the reclassification is conducted will be its new historical 
cost. The risk that these changes make financial statements 
less transparent and less relevant for their users is mitigated 
by enhanced disclosure requirements for entities that reclas- 
sify instruments. These include disclosures regarding the cir- 
cumstances that led to the reclassification and a discussion of 
the exceptional nature of these circumstances. 


PROCYCLICALITY IN THE FINANCIAL SYSTEM: THE 
ROLE OF FAIR VALUE ACCOUNTING 


Financial agents naturally tend to behave cyclically, taking 
more risks when economic activity is trending upwards and 
opting for safety in an economic downturn. When a process 
reinforces fluctuations in markets and the economy, it is said 
to be procyclical. 


Market participants, regulatory agencies, and central banks 
are concerned about the procyclicality of fair value accounting. 
Their main concern is that fair value accounting may create a 
“feedback loop,” whereby declines in asset values reduce reg- 
ulatory capital, triggering asset sales and declines in lending 
which, in turn, trigger further declines in asset values. This 
loop operates in reverse when asset prices are rising, further 
accentuating booms in credit and asset prices. 


3. Recent work by Adrian and Shin (2008) explores this mechanism. 


The procyclical nature of fair value accounting is not a concern 
in normal circumstances, when changes in accounting data 
simply reflect underlying economic volatility. It can, however, 
be a concern for financial stability when accounting valuation 
does not reflect underlying fundamentals. To the extent that 
asset values reflect overly optimistic or pessimistic estimates 
of discounted future cash flows at different points in the eco- 
nomic cycle, there is the potential for these price swings to 
translate into excessive fluctuations in the financial system 
and in the real economy. 


During the recent credit crisis, increased doubts about the val- 
uation of complex products and structured vehicles brought 
markets in certain asset classes to a virtual halt, with transac- 
tions taking place at a discount. These depressed market con- 
ditions led to substantial writedowns at financial firms, which 
responded by tightening credit and liquidating assets, reinforc- 
ing the market downturn and, in turn, leading to further write- 
downs. Fair value accounting, or the way it has been applied, 
may have been exaggerating losses incurred by those 
financial firms, thereby exacerbating market unease, stress, 
and dislocation (IIF 2008). 


Recent work by the IMF (2008) highlights the procyclical 
impact of fair value accounting on the capital ratios of banks, 
and identifies measures that could mitigate it. The authors 
demonstrate procyclicality by simulating bank balance sheets 
over the business cycle under different accounting regimes. 
When they introduce a liquidity shortage to the model, the 
procyclicality is amplified when financial instruments are mea- 
sured at fair value. Potential measures to mitigate procyclical- 
ity include expanding the set of liabilities that are marked-to- 
market and limiting the impact of changes in fair value on the 
balance sheet via a smoothing mechanism or a circuit breaker. 


Applying fair value accounting to liabilities can also offset fair 
value losses (gains) on the asset side with gains (losses) from 
changes in an entity’s own creditworthiness. However, the 
practice also gives rise to some counterintuitive outcomes in 
financial statements (Box 2). 


By definition, dampening the impact of changes in fair value on 
the balance sheet will result in reduced procyclicality of capi- 
tal. However, if fair value estimates are reliable and relevant for 
investors, any smoothing technique will obscure valuable 
information. Thus, the IMF suggests further strengthening of 
accounting standards to ensure that fair value estimates are as 
reliable and relevant as possible. 


Since the unintended consequences of fair value accounting 
described here are reinforced by certain practices and policies 
that tie economic decisions to accounting data, they could be 
mitigated by not using fair value estimates in a mechanistic 
fashion. Users of financial statements need to take into 
account the uncertainty surrounding valuation estimates 
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BOX 2 
TREATMENT OF LIABILITIES 


Financial liabilities are subject to the same accounting 
rules as assets. Liabilities held for trading, such as securi- 
ties sold short and derivatives with negative replacement 
value, must be carried at fair value, with gains and losses 
recognized in net income. Other liabilities would be des- 
ignated as held to maturity, unless they are designated as 
held-for-trading under the fair value option. The fair value 
of liabilities is dependent on many market factors, includ- 
ing the entity’s own credit risk. Accounting standards 
require entities to take into account their own creditwor- 
thiness in fair value estimates of liabilities. This means 
that a financial institution whose creditworthiness has 
worsened would recognize an income gain as a result of 
the decline in the market value of its obligations. In the 
most dramatic case, an insolvent entity might appear sol- 
vent as a result of marking to market its own credit risk. 


disclosed in the statements. Good disclosure practices can 
provide users of financial statements with an understanding of 
the assumptions underlying these estimates, as well as the 
uncertainty surrounding them. Such information could be just 
as important for decision-makers as the financial statements 
themselves. Caution in interpreting fair values is equally 
important during cyclical upturns as during downturns. 


CONCLUDING REMARKS 


Fair value accounting has the potential to amplify economic 
cycles, both on the upside and on the downside. Recent events 
have illustrated that, when markets are temporarily illiquid or 
when a temporary decline in risk tolerance leads investors to 
avoid risky assets, regardless of their intrinsic quality, fair 
value accounting can cause financial statements to paint a 
picture that does not represent the underlying economic 
fundamentals of a firm. While the application of fair value 
accounting needs to be clarified for situations where it is 
difficult to obtain reliable estimates of market value, it 
remains a superior method than the alternatives. 


The procyclical nature of fair value accounting is more of a 
consequence of how accounting data influence economic 
decisions than of how financial statements are prepared. Fair 
values on financial statements are estimates of prevailing 
market conditions at one point in time. Recognizing this, 
policy-makers and market participants alike need the skills 
to interpret fair value and related disclosures, to assess the 
uncertainty surrounding these estimates, and to adjust their 
decision-making frameworks in a transparent fashion. 
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Some observers have questioned whether a decline in the 
market value of liabilities represents a true change in the 
entity's financial situation. Indeed, prudential regulators 
and many market participants remove such gains and 
losses when assessing an entity's financial position (Basel 
Committee 2006). However, other observers suggest 
that applying fair value to liabilities could provide a natu- 
ral offset to gains and losses from changes in the fair 
value of assets, thus reducing the volatility of reported 
earnings and capital (see the main text for details). 


During the recent turmoil, many financial institutions 
reported gains from declines in their own creditworthi- 
ness. However, these gains were small compared with the 
writedowns reported on mortgage-related assets and 
other assets affected by the market turmoil. 
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The Impact of Sovereign Wealth Funds on the International 


Financial System 


Tamara Gomes | 


Many emerging-market economies (EMEs) and commodity- 
exporting nations have recently experienced sustained capital 
inflows and an accumulation of substantial amounts of foreign 
exchange reserves. The management of these foreign reserves 
has increased the importance of a particular set of financial 
actors: sovereign wealth funds (SWFs). While SWFs have 
existed in one form or another since the 1950s, their recent 
rise to prominence has led to increased public scrutiny and 
debate. Much of this attention is due to the establishment of 
SWFs by major economies such as China and Russia, which 
has raised concerns about the role of state actors in global 
financial markets. In formulating policies for SWFs, the G-7 
and G-20 have called on multilateral institutions such as the 
IMF and the OECD to identify best practices and codes of con- 
duct, while reviewing legislation concerning state-financed 
cross-border investment. 


This report focuses on the potentially stabilizing and destabi- 
lizing effects of SWFs on the international financial system. 
While challenges exist, we conclude that, on balance, SWFs 
will likely act to stabilize the international financial system. 
SWFs are long-term investors that can supply liquidity and 
reduce market volatility. 


STYLIZED FACTS ON SWFs 
Definition, sources, and objectives 


There is not, as yet, a commonly accepted definition of sover- 
eign wealth funds. Efforts to incorporate the varying sources, 
purposes, and management structure into one standard defi- 
nition often render it unwieldy and vague. Fundamentally, 
SWFs are large pools of capital owned by sovereign govern- 
ments. Other definitions stress that these funds are invested 
in a broad portfolio of risky assets, including equities. A key 


1. For more detailed analysis, see Gomes (2008). 


defining characteristic is that these foreign reserves are man- 
aged independently from official reserves. Kimmitt (2008) 
defines SWFs as "government investment vehicles funded by 
foreign exchange assets and managed separately from official 
reserves." > 


SWFs differ based on the source of their funds and their ulti- 
mate policy objectives. Generally, all SWFs are financed by 
current account surpluses arising from two principal sources: 
(i) revenues generated by net commodity exports (typically 
oil); and (ii) revenues generated by a merchandise trade sur- 
plus. The largest SWFs are usually designed with one or more 
policy objectives in mind, including the stabilization of govern- 
ment revenue to smooth planned expenditures; the accum- 
ulation of a portion of windfall revenues to benefit future 
generations; and higher returns on foreign exchange holdings. 
SWFs can also be used for several ancillary objectives, such 
as debt repayment, funding for development projects, and 
exchange rate intervention. Table 1 presents an overview of 
several major SWFs, including the Alberta Heritage Savings 
Trust Fund. 


Relative size and projected growth rates 


In 2007, there were approximately 40 SWFs, 20 of which 
have been established since 2000 (McCormick 2008). 
Assets under management of SWFs stood at an estimated 
US$2 trillion to US$3 trillion, which represented 2.5 per cent 
of global assets Jen and Miles 2007). 


2. For the remainder of this report, Kimmitt’s definition is used. 


3. It is important to note that the CPP Investment Board and the Caisse de dépdt 
et placement du Québec are not included in the definition of SWFs used here 
because of characteristics that set them apart from SWE as described above 
(e.g., they do not manage government money or, as with the Caisse, manage 
both public and private money). For details on the CPP Investment Board, see 
CPP Investment Board (2007). However, since the Alberta Heritage Savings 
Trust Fund is derived from revenues associated with government royalties on 
oil and natural gas, it is included in the definition used here. 
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TABLE 1 
Overview of Major Sovereign Wealth Funds 


Size Official reserves 
SWF: Country and US$ billions US$ billions Truman 
date of establishment Official name (% GDP) (% GDP) score* 
United Arab Emirates Abu Dhabi Investment Authority 875 60 050 
(1976) (324%) (22%) 
Singapore (1981) Government of Singapore 330 zy 525 
Investment Corporation (171%) (92%) 
Norway (1990) Government Pension Fund— 369 50 53.00 
Global (77%) (10%) 
Kuwait (1953) Kuwait Investment 264 14 12.00 
Authority (165%) (9%) 
China (2007) China Investment Corporation 200 1,684 ; 
(CIC) (5%) (40%) 
Russia (2004) Stabilization Fund of the Russian 192° 555 950 
Federation (11%) (31%) 
Singapore (1974) Temasek Holdings 130 177 3.50 
(67%) (92%) 
Qatar (2005) Qatar Investment Authority 50 e 500 
(43%) (11%) 
Korea (2005) Korea Investment Corporation 30 258 9.00 
(3%) (27%) ; 
Canada (1976) Alberta Heritage Savings Trust 16 : 19.50 


Fund 


a. Truman (2007) compiles a “scoreboard” of major SWFs, ranking them on transparency, governance, accountability, and other measures. The score is based on 25 yes/no 
questions. A score for the CIC is not available at this time. 


b. The Stabilization Fund was split into two separate funds in February 2008: the Reserve Fund and the National Prosperity Fund. This figure represents the sum of both funds. 


Note: The figures cited here represent the most recently available data; sizes are approximate when not disclosed by authorities. GDP data are |MF estimates for 2008. Reserves 
data are for 2008Q2, except for China, which is 2008Q1. 


Sources: Truman (2007), IMF International Financial Statistics, Ministry of Finance of the Russian Federation, Sovereign Wealth Fund Institute 


Chart 1 shows that, while large in size, the assets under man- 


agement of SWFs are still relatively modest compared with Chart) 

. k Relative Sizes of SWFs (2007) 
pension funds and mutual funds; they are, however, concen- 
trated in the hands of a few players. US$ trillions 


25 
Despite incurring paper losses because of the financial crisis, 
the assets of SWFs are projected to grow markedly over the 
next decade or so. Jen and Andreopoulos (2008) estimate 
that SWFs could grow to as much as US$9.7 trillion by 2015 
and will exceed the world's total holdings of official reserves in 
2014. Kern (2007) estimates that, over the next decade, the 
asset allocations of SWF portfolios could lead to a gross capi- 
tal inflow of over US$3 trillion into global equity markets and 
US$4.5 trillion into global debt markets. 


Pension Mutual Insurance Official SWFs 
funds funds companies reserves 
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STABILIZING EFFECTS OF SWFs 


SWFs can prove to be a stabilizing force in several ways. At the 
country level, they have allowed states to manage capital 
inflows, while addressing long-run structural issues, thus pro- 
viding a basis for sustained economic growth in certain EMEs. 
At the international level, by virtue of their size and long-term 
investment strategies, SWFs can be liquidity providers and 
contrarian investors that support global markets in times of 
financial stress. These aspects are examined below. 


Managing capital inflows 


SWFs can aid in the macroeconomic management of large 
current account surpluses. By transferring excess revenues 
into investment funds, states can alleviate inflationary pres- 
sures arising from capital inflows that place upward pressure 
on nominal exchange rates, thus reducing demand for exports 
and slowing growth. By investing capital inflows offshore, SWF 
states can maintain a stable exchange rate in the face of large 
shocks. However, offshoring capital inflows may become 
unsustainable or suboptimal, especially when perpetuated 
indefinitely. 


Addressing longer-horizon structural issues 


Investing excess revenues strategically can provide SWF 
states with a means to address structural weaknesses in their 
economies. Savings funds facilitate intergenerational trans- 
fers, allowing future generations to benefit from current 
favourable economic conditions. Additionally, investing 
abroad allows SWF states to import knowledge and technical 
expertise to develop local industries and domestic infrastruc- 
ture and provide a basis for sustained growth. As such, 
strategic investment can help SWF states reduce both macro- 
economic and financial vulnerabilities that may lead to insta- 
bility in the future. 


Investor profile: Large-scale, long-term investors 


One commonly cited advantage of SWFs is that, given their 
large scale and long investment horizons, they are able to 
inject liquidity into global capital markets, thereby supplying 
capital to those who require it. SWFs have an explicit mandate 
of long-term investment and, thus, can withstand short-term 
fluctuations, allowing them to act as contrarian investors, 
investing in times of market distress. This function was clearly 
exhibited in 2007, when SWFs invested more than $85 billion 
in financial institutions in developed economies, helping them 
to recapitalize after incurring substantial losses associated 
with the U.S. subprime-mortgage market. Moreover, since 
SWFs are not subject to specific capital requirements, they 
are less likely to liquidate rapidly when markets deteriorate, 
thus potentially contributing to financial stability. 


Because traditional reserve managers seek to preserve the 
value of their holdings, reserve assets are typically safe, liquid 
investments offering low returns. SWFs, however, have a 
different objective: they aim to earn higher returns on their 
holdings by diversifying across currencies and asset classes. 
Most notably, this implies a high allocation towards equities. 
Depending on the size of the SWF (especially relative to 
official reserves), this can represent a significant shift and 
increase in investment earnings. 


To secure higher returns, SWFs are effectively accepting a 
higher level of risk. By diversifying their foreign exchange earn- 
ings, SWFs aim to spread the risk in their portfolios across a 
variety of assets and currencies. Moreover, since SWFs repre- 
sent an additional source of revenue for governments, this 
reduces their reliance on any one macroeconomic output 
(such as oil) at the margin. 


POTENTIAL RISKS TO INTERNATIONAL 
FINANCIAL STABILITY 


While SWFs may provide benefits to the international finan- 
cial system, they may also present several potential risks. 


Triggering "herding" behaviour 


With SWFs, large sums of capital are concentrated in the 
hands of a limited number of major players that have a rela- 
tively high tolerance for risk, compared with traditional foreign 
exchange reserve managers, such as monetary authorities. In 
the absence of SWFs, these surpluses would be distributed 
among domestic citizens, who can be assumed to be distrib- 
uted along a continuum of risk preferences. 


The presence of such large players can induce herding behav- 
iour that could lead to a negative outcome, thus reducing 
market efficiency. The size of the impact depends on the infor- 
mation content of the move and the signal being sent to the 
smaller traders (Corsetti et al. 2004). 


While the possibility of SWFs inducing “herding” behaviour 
does exist, the risk that they would deliberately seek to desta- 
bilize or manipulate markets is minimal. SWFs are typically 
committed to diversifying their portfolios, rather than invest- 
ing in one specific asset class. 


Lack of transparency, non-economic objectives, 
and financial protectionism 


As Truman (2007) shows, SWFs run the gamut from full, open 
disclosure and high standards of governance (e.g., Alberta and 
Norway) to providing little to no information (e.g., the Gulf 
SWFs), which could raise short-term volatility in markets. In 
particular, transparency regarding investment objectives is 


| REPORTS 43 
BANK OF CANADA ® FINANCIAL SYSTEM REVIEW ® DECEMBER 2008 


strikingly absent from many of the major SWFs. This has 
raised concerns in many policy-making circles that SWFs will 
be motivated by non-commercial objectives, and thus attempt 
to invest in sensitive industries that may compromise national 
and economic security. 


Investing for strategic reasons could lead to price distortion if 
SWFs are willing to pay prices above market value for specific 
assets, thus undermining market efficiency. Another consider- 
ation is the response of states receiving SWF investments. 
While not a risk inherent to SWFs, some observers are con- 
cerned about a protectionist backlash against SWFs that 
would restrict cross-border investment and slow economic 
growth. The reaction of Western economies to SWF invest- 
ment may lead to the adoption of barriers, preventing the free 
movement of capital. This policy response would not only affect 
SWFs but might also ensnare other institutional investors, 
such as national pension funds. 


Virtually all countries already have legislation in place that 
protects national and economic security; additional measures 
may impede the efficient allocation and free flow of capital, 
undermining the advances made thus far in liberalizing capital 
flows. 


CONCLUSION 


On balance, SWFs should contribute to stability in the interna- 
tional financial system by facilitating the efficient functioning 
of international financial markets. Although the risk of politi- 
cally motivated actions does exist, and non-economic behav- 
iour is always possible, global investment is a repeated game, 
and SWF states are vulnerable to retaliatory tactics, even if 
such behaviour leads to suboptimal outcomes. 


The OECD and the IMF have encouraged both SWF states and 
recipient states to engage in open dialogue. The IMF in partic- 
ular has provided a secretariat for the International Working 
Group of Sovereign Wealth Funds that have recently agreed on 
a voluntary set of guiding principles and practices for SWFs. 
The adoption of best practices and greater transparency 
regarding investment strategies and risk management would 
facilitate the efficient allocation of excess savings and encour- 
age the flow of capital to where it is most needed, as well as 
alleviating any concerns about the non-commercial motiva- 
tions. Ultimately, the prudent management of SWFs is in the 
best interests of SWF states. This is an opportunity for devel- 
oping nations to acquire the financial and human capital 
required for institutional development and productivity gains, 
thus promoting domestic and global growth while contributing 
to the stability of financial markets. 
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Policy and Intrastructure 


Developments 


The financial system and all of its various components (institutions, markets, and clearing and 


settlement systems) are supported by a set of arrangements, including government policies, that 
influence its structure and facilitate its operation. Taken together, these arrangements form the 


financial system’s infrastructure. Experience has demonstrated that a key determinant of a robust 


financial system is the extent to which it is underpinned by a solid, well-developed infrastructure. 


This section of the FSR highlights work in this area, including that related to relevant policy 


developments. 


INTRODUCTION 


The article, Liquidity Risk at Banks: Trends and Lessons Learned 
from the Recent Turmoil, by Jim Armstrong and Gregory 
Caldwell, underlines the importance to banks of managing 
risks to funding liquidity, in the context of the recent turmoil. 
It points out the unique features of liquidity risk vis-a-vis other 
major banking risks such as credit risk and market risk. The 
article reviews some of the major developments in the finan- 
cial system that altered the nature of liquidity risk leading up 
to the crisis. It then summarizes some of the lessons learned 


and the regulatory response as concentrated in the new princi- 


ples for sound management and supervision of liquidity risk 
proposed by the Basel Committee. The changing role of cen- 
tral banks in this area is also discussed. = 
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Liquidity Risk at Banks: Trends and Lessons Learned 


from the Recent Turmoil 


Jim Armstrong (Bank of Canada) and Gregory Caldwell (Office of the Superintendent of Financial Institutions) 


The market turmoil that began in late 2007 underscored the 
importance of liquidity to the functioning of financial markets 
and the banking sector. Prior to the turmoil, asset markets 
were buoyant, and low-cost funding was readily available. The 
reversal in market conditions illustrated how quickly liquidity 
can evaporate, and that illiquidity can last for an extended 
period (Basel Committee 2008b). Banking systems around 
the world came under severe stress, necessitating central 
bank actions to support both the functioning of money mar- 
kets and, in some cases, individual institutions. 


Bank supervisors regularly review the liquidity positions and 
liquidity-risk- management practices of banks and provide 
banks with liquidity guidelines. The recent turmoil revealed 
certain weaknesses in these practices that are now being 
addressed by supervisors globally. 


Central banks—as the ultimate source of liquidity—are taking 
an enhanced interest in liquidity risk. The recent events have 
highlighted the central bank as “key stakeholder” in this area. 
Both the Financial Stability Forum (FSF 2008) report and the 
September 2008 Basel Committee report on liquidity risk rec- 
ommend that central banks take a more active role in the area 
of liquidity risk—including reviewing the liquidity contingency 
plans of banks. 


BANKS AND LIQUIDITY RISK 


It has been said that “liquidity is easier to recognize than 
define” (Crockett 2008) and that it can be an elusive concept. 
In its barest essentials, however, liquidity is about having 
access to cash when you need it. A specific definition of 
“liquidity” pertaining to banks is that it represents the capacity 
of a bank to fund increases in assets and meet obligations as 
they come due, without incurring unacceptable losses (Basel 
Committee 2008a). 


The fundamental role of banks typically involves the transfor- 
mation of liquid deposit liabilities into illiquid assets such as 
loans; this makes banks inherently vulnerable to liquidity risk. 


Liquidity-risk management seeks to ensure a bank's ability to 
continue to perform this fundamental role. While some out- 
flows are known with certainty, risk arises from the need to 
meet uncertain cash flow obligations, which depend on exter- 
nal events and on the behaviour of other agents. 


The liquidity situation of an individual bank is ultimately a 
function of confidence: the confidence of counterparties and 
depositors in the institution and its perceived solvency or cap- 
ital adequacy. A liquidity shortfall at a single institution can 
have system-wide repercussions, since a withdrawal of confi- 
dence in one institution can spread to others that are per- 
ceived to be exposed to it or to similar problems. 


The distinction is frequently made between funding liquidity 
risk and market liquidity risk (IIF 2007). “Funding liquidity 
risk” is the risk that the firm will not be able to efficiently meet 
both expected and unexpected current and future cash flows 
and collateral needs without impairing the daily operations or 
the financial condition of the firm. “Market liquidity risk” is the 
risk that a firm cannot easily offset or eliminate a position 
without significantly affecting the market price of the security, 
because of inadequate market depth or market disruption. The 
focus of this article is on funding liquidity risk. 


What is unique about liquidity risk? 


Prominent economist Charles Goodhart has noted that, 
“Liquidity and solvency are the heavenly twins of banking, fre- 
quently indistinguishable. An illiquid bank can rapidly become 
insolvent, and an insolvent bank illiquid” (Goodhart 2008). 
Even though strong capital positions reduce the likelihood of 
liquidity pressure, apparently solvent banks can experience 
liquidity problems. Although problems with funding liquidity 
at banks can arise at any time, they will be most severe in an 


1. It is important to note that significant progress in risk-proofing systemically 
important clearing and settlement systems in Canada, such as the LVTS, 
CDSX, and CLS Bank, has virtually eliminated the risk that default by one insti- 
tution would spread to others as a result of transactions conducted through 
these systems. 


POLICY AND INFRASTRUCTURE DEVELOPMENTS 47 
BANK OF CANADA ® FINANCIAL SYSTEM REVIEW ® DECEMBER 2008 


environment of heightened market-liquidity risk, as witnessed 
during the latest turmoil. The close link between these two 
risks has been noted, including the fact that the same events 
may trigger both (Matz and Neu 2007). 


Liquidity risk is sometimes thought of as a “consequential risk” 
or second-order risk because it normally would not come 
about without a sharp rise in one or more of the other major 
financial risks (Matz and Neu 2007). Unlike the other major 
financial risks, liquidity risk can arise on both sides of the bal- 
ance sheet.’ It can be triggered by exogenous or endogenous 
events. The trigger event might be, for example, a firm-specific 
operational-risk problem or damage to the bank's reputation 
(endogenous), or a market-wide liquidity problem (exoge- 
nous). Trigger events tend to undermine confidence in an insti- 
tution very quickly. This, in turn, leads to a rapid erosion in its 
liquidity position, for example, from a rapid loss of wholesale 
deposits.° Liquidity risk can, in turn, interact with market risk 
and credit risk in complex and unanticipated ways. 


Managing liquidity risk 


Banks hold liquid assets as a buffer against liquidity pressures. 
Liquid assets comprise those types of assets that are generally 
expected to hold their value over time, that have low transac- 
tions costs, and that can therefore be quickly transformed into 
cash, when needed, at low cost. These assets must be “unen- 
cumbered,” that is, not pledged to other entities or tied to 
specific financial transactions. 


To access cash in the very short run, banks have three basic 

options: they can sell or redeem unencumbered liquid assets, 
they can borrow (either from private sources or from the cen- 
tral bank) on a secured or unsecured basis, or they can access 
new cash generated from operations. To deal with a long-term 
liquidity need, banks endeavour to sell less-liquid assets and 

access more permanent funding through the capital markets. 


What is a sufficient amount of bank liquidity? This is a difficult 
question that depends on a variety of factors. Clearly, there is 
an opportunity cost to holding liquid assets because they offer 
a very low return, reflecting their low risk and the high demand 
for collateral in the market. Indeed, there is an adage in the 
banking world—“a lack of liquidity can kill a bank quickly, 
whereas too much liquidity can kill a bank slowly.” Normally, 
banks hold sufficient liquid assets to stand up to all potential 
cash demands resulting from high-probability, low-severity 
events, and to some, but not all, low-probability, high-severity 


2. The broad categories of financial risk that banks are subject to include credit 
and counterparty risk, market risk, operational and legal risk, and liquidity risk. 
See Aaron, Armstrong, and Zelmer (2007) for an overview of these risks and 
their management at the major Canadian banks. 


3. The severe difficulties and eventual demise of the U.K. bank, Northern Rock, in 
2007 (and some other cases globally), underlined how a precipitous loss of 
confidence in an institution's funding strategy can bring liquidity risk to the 
forefront. Thus, at times, liquidity risk can become a “first-order” risk. 
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events. The decision about which events a bank will defend 
itself against depends on strategic choices, such as the bank's 
tolerance for risk and its business model.* 


IMPACT OF RECENT FINANCIAL DEVELOPMENTS ON 
LiquipDiTy RISK 


Prior to the credit crisis, it was generally believed that liquidity 
risk—arguably the most basic of banking risks—was well 
understood. However, it was perhaps not fully appreciated 
that financial innovation and global market developments in 
recent years had altered certain facets of liquidity risk in 
important ways (Basel Committee 2008a). The consequences 
of some of these developments became strikingly apparent 
during the recent turmoil. 


Reliance on capital markets 


First, the funding of major banks has shifted towards a greater 
reliance on wholesale funding (wholesale deposits, repur- 
chase agreements, and other money market instruments) 
from institutional and corporate investors (both financial and 
non-financial)—a typically more volatile source of funding 
than traditional retail deposits. Chart 1 presents the long-term 
trend in reliance on wholesale funding for the major Canadian 
banks as a group. Total wholesale funding as a share of total 
funding is currently at levels that had been previously seen in 
the 1980s, but the composition has shifted from bank to non- 
bank deposits. The sharp rise in reliance on wholesale funding 
that began in the 1990s reflected slow growth in retail depos- 
its as individual investors shifted their assets into mutual 
funds. This trend suggests that banks may be assuming more 
funding risk. It should also be noted that about half of whole- 
sale funding is done in foreign currencies, which tends to pose 
more risk than funding in domestic currency. On the other hand, 
the fact that the share of this funding coming from other banks 
is declining tends to dampen the potential for systemic risk. 


At times of severe market stress, sophisticated wholesale 
investors tend to exhibit heightened risk aversion. This was 
made very apparent by the severe funding problems experi- 
enced in 2008 by major U.S. investment banks that lacked a 
stable retail deposit base. At such times, investors can 
demand higher compensation for risk and greater discounts to 
collateral assets with uncertain cash flows, require banks to 
roll over liabilities at considerably shorter maturities, or refuse 
to extend financing. In these cases, refinancing sources must 
be found quickly to replace the loss of funding.> 


4. These strategies are usually established by the Board of Directors and are exe- 
cuted by management and various delegated committees. 


5. Ofcourse, investors must put their funds somewhere during such periods. 
They may acquire risk-free assets such as treasury bills, being content to earna 
lower return until the crisis subsides. 


Chart 1 
Wholesale Funding as a Share of Total Funding: Major Banks 
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Securitization 


Many banks had come to rely increasingly on securitization as 
a source of fee income and as a way to reduce capital and 
liquidity requirements. However, during the recent turmoil, 
liquidity pressures arose as some of these banks were forced 
to postpone some planned securitizations and faced a buildup 
of warehoused assets that had to be financed. Some forms of 
securitization (i.e., ABCP conduits) gave rise to contingent 
liquidity risk, i.e., the need to provide liquidity under backstop 
arrangements, at a time when the sponsoring bank was 
already under stress. 


Canadian banks had tended to rely relatively less on securiti- 
zation as a funding source than, for example, their U.S. coun- 
terparts. In addition, the government-sponsored Canada 
Mortgage Bond (CMB) Program for securitizing residential 
mortgages has functioned very well through the turmoil. 


Some Canadian banks, however, provided support to some of 
their own bank-sponsored ABCP that could not be success- 
fully refinanced. Some experienced liquidity pressures from 
difficulties with other off-balance-sheet entities such as third- 
party ABCP, structured investment vehicles, and other struc- 
tures that they occasionally chose to support for reputational 
reasons. 


6. On balance, these developments proved manageable for Canadian banks. This 
was because the Canadian banks were in sound financial condition before the 
crisis and were able to fund themselves successfully in a range of capital mar- 
kets. See the June 2008 FSR (pp. 21 and 23) for more detail on these develop- 
ments. 


Rising demand for collateral 


A third recent trend has been expanded demand for high- 
quality collateral. This trend is due partly to an increase in the 
use of collateral for pledging purposes to mitigate risk (Aaron, 
Armstrong, and Zelmer 2007) and partly to the changing 
nature of transactions between financial firms, including the 
increased use of repos and derivatives in the wholesale fund- 
ing markets. Rising demands from real-time payment and set- 
tlement systems have also notably increased intraday demand 
for collateral. 


Chart 2 shows that, for the major banks, pledged liquid assets 
as a Share of total liquid assets have risen considerably in 
recent years. 


Chart 2 
Pledged Liquid Assets: Six Major Canadian Banks 
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While the use of collateral mitigates counterparty credit risk, it 
can aggravate funding liquidity risk because counterparties 
have to provide additional collateral at short notice if condi- 
tions change. The more widely collateralization is used, the 
more significant this risk becomes, especially as market price 
movements in hedged portfolios result in changes in the size 
of counterparty credit exposures. During the recent turmoil, 
shortages of high-quality collateral emerged, prompting 
special operations by some central banks.’ 


Cross-border flows and global liquidity management 


Another financial innovation that can complicate the manage- 
ment of liquidity risk is the extent of cross-border flows. Large 
global financial institutions are increasingly seeking to manage 


7. Having access to high-quality collateral did not always guarantee that troubled 
institutions could maintain access to wholesale funding, as evidenced by the 
case of Bear Stearns. 
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their intraday and overnight liquidity demands (including col- 
lateral) in a centralized manner across currencies and across 
borders. 


Such banks must, consequently, factor into their plans the 
conditions in overseas markets, as well as the time it takes to 
complete the transfer of funds or collateral across jurisdic- 
tions. A bank needs to take into account the risks of sudden 
changes in exchange rates and liquidity conditions in foreign 
markets, which can sharply widen liquidity mismatches and 
reduce the effectiveness of foreign exchange hedges (Basel 
Committee 2008b).® 


The global experience has shown that liquidity may not be 
fully transferable across borders, particularly in times of mar- 
ket stress, and that pockets of liquidity can potentially be 
“trapped.” For example, during the recent turmoil, the normal 
ability of banks to swap currencies sometimes dried up during 
times of stress. The management and supervision of cross- 
border liquidity will continue to be a focus of current and 
future reviews of liquidity-risk management. 


THE BASEL COMMITTEE'S NEW 
LIQUIDITY STANDARDS 


In September 2008, the Basel Committee published its “Prin- 
ciples for Sound Liquidity Risk Management and Supervision.” 
This report is a major update of a 2000 report that was 
already under way prior to the crisis, but was refocused to 
highlight the lessons of recent events. It is expected to have an 
important impact on supervisory practice in the area of liquid- 
ity risk. The report sets out 17 fundamental principles for the 
management and supervision of liquidity risk. Here, we note 
some of the highlights. 


The first principle of liquidity-risk management (LRM) delin- 
eates a balance of responsibilities between banks and 
supervisors. The bank is responsible for LRM and should have 
a risk-management framework that ensures the availability of 
a stock of liquid assets sufficient to survive a stress environ- 
ment.” 


Product pricing 


As the crisis unfolded, it became apparent, in many cases, that 
banks had not been properly pricing in the costs of liquidity 
risk pertaining to certain products and business strategies. 


8. The March 2008 Senior Supervisors Group Report on global risk-management 
practices found that, during the turmoil, some financial institutions had trouble 
identifying their global liquidity position, and others had overly optimistic 
assumptions about the availability of foreign exchange swap markets. 


9. Bank boards are responsible for establishing the firm-wide risk tolerance; they 
delegate to senior management the powers to establish an infrastructure nec- 
essary to maintain that risk tolerance. Supervisors are responsible for assess- 
ing that framework and should intervene in a timely fashion to address 
observed deficiencies 
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The Committee recommends that banks incorporate liquidity 
costs, benefits, and risks in the pricing, performance mea- 
surement, and approval process for all significant business 
activities (both on and off the balance sheet). 


Measuring off-balance-sheet exposures 


Many banks had apparently underestimated the liquidity risk 
they had assumed pertaining to related off-balance-sheet 
entities. The Basel Committee recommends that a bank 
should identify, measure, monitor, and control potential cash 
flows relating to off-balance-sheet commitments and other 
contingent liabilities. This should include an analysis of 
potential non-contractual exposures that arose because of 
reputation concerns. 


Intraday liquidity 


The document introduces a principle on the management of 
intraday liquidity risk. A bank should actively manage its 
intraday liquidity positions and risks to meet payment and set- 
tlement obligations on a timely basis under both normal and 
stressed conditions and thus contribute to the smooth func- 
tioning of payment and settlement systems. 


Stress testing 


During the turmoil, many banks failed to consider the possibil- 
ity of a market-wide stress event, such as the inability to fund 
in either unsecured or secured markets. Stress tests and con- 
tingency funding plans (CFPs) were designed under an 
assumption that a liquidity crisis would be relatively short- 
lived. Furthermore, there was a weak connection between 
stress-test results and the shaping of banks’ CFPs. The Com- 
mittee recommends the use of market-wide scenarios cover- 
ing longer time horizons in stress tests, as well as the explicit 
linkage of stress-test results to CFPs. 


Disclosure 


The Basel Committee also recommends improved disclosure, 
both quantitative and qualitative, of a bank's liquidity-risk 
profile and management framework. 


THE ROLE OF CENTRAL BANKS 


By definition, the central bank is the ultimate provider of 
liquidity. Central banks provide liquidity in various contexts to 
promote the stability and efficient functioning of the financial 
system (Chapman and Martin 2007). 


Indeed, central banks played a key role following the events of 
August 2007 in facilitating the overall level of and distribution 
of liquidity in the system. During normal times, central banks 
tend to focus on the aggregate level of liquidity provided to 


banks and, to a much lesser extent, the distribution of liquid- 
ity. During stressed times, central banks give greater empha- 
sis to alleviating problems with the distribution of liquidity in 
the system through measures intended to be temporary. 


For banks, access to central bank liquidity is a key component 
of their toolkit for liquidity-risk management. But, again, this 
access is normally seen as a source of temporary last-resort 
financing—particularly during times of stress—not as a source 
of permanent funding. 


The recent events have underlined the need for central banks 
to have more flexibility—with respect to the permitted terms 
and eligible asset classes—for their facilities for providing 
liquidity to banks and markets during periods of stress. As an 
initial step, the Bank of Canada Act has been revised to permit 
the Bank to accept a wider range of collateral in its purchase 
and resale (PRA) operations, if circumstances should so war- 
rant.'? This wider range has been used in the term PRA opera- 
tions this autumn. 


Central bank operations are no substitute for sound liquidity- 
risk management at banks. As pointed out by the Committee 
on the Global Financial System (CGFS): “The expectation that 
central banks will act to attenuate market malfunctioning may 
create moral hazard by weakening market participants’ 
incentives to manage liquidity prudently. Central banks should 
carefully weigh the benefits of actions to re-establish liquidity 
against their potential costs and, where necessary, introduce 
or support safeguards against the distortion of incentives.” 
(CGFS 2008)." 


The FSF recommendation that central banks share their con- 
tingency plans for liquidity, not only with their supervisors but 
with relevant central banks, is one way of mitigating these 
moral hazard concerns. In that context, the Bank of Canada 
and the Office of the Superintendant of Financial Institutions 
have initiated an intensified program of collaboration in terms 
of collecting and sharing information on the liquidity-risk 
practices of banks and on developments in market risk. 


10. It is important to note that the large Canadian banks also have extensive for- 
eign currency operations. While they have access to Bank of Canada standing 
liquidity facilities and PRA operations to obtain Canadian currency, they are 
expected to make arrangements to meet their liquidity needs in all other cur- 
rencies relevant to their business. For example, banks with an important 
requirement for U.S.-dollar liquidity are expected to have arrangements in 
place with the Federal Reserve's Discount Window. However, given the market 
turmoil, the Bank of Canada and the U.S. Federal Reserve have agreed on a 
US$30 billion swap facility (reciprocal currency agreement) with the Federal 
Reserve to be accessed, should the need arise, to provide U.S.-dollar liquidity in 
Canada (Bank of Canada 2008). 


N11. See Engert, Selody, and Wilkins (2008) for background as to how the Bank of 
Canada provides liquidity to financial institutions and a framework for inter- 
vention during times of market turmoil. 


CONCLUSION 


Prior to the events of August 2007, liquidity risk—arguably 
the most fundamental of all banking risks—may not have been 
getting the attention it deserved in some quarters. That is 
clearly no longer the case. Banks and supervisors are carrying 
out an in-depth review of their liquidity practices and proce- 
dures to ensure that they reflect the realities of today’s com- 
plex banking organizations and markets. Central banks are 
reviewing their role in the provision of liquidity during such dif- 
ficult times, and ensuring that they have all the tools they 
might need during such circumstances. 
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Research Summaries 


Bank of Canada staff undertake research designed to improve overall knowledge and understanding 
of the Canadian and international financial systems. This work is often pursued from a broad, system- 
wide perspective that emphasizes linkages across the different parts of the financial system 
(institutions, markets, and clearing and settlement systems), linkages between the Canadian 
financial system and the rest of the economy, and linkages to the international environment, 
including the international financial system. This section summarizes some of the Bank's recent 


work. 


INTRODUCTION 


In A Model of Housing Boom and Bust in a Small Open Economy, 
Hajime Tomura considers the relationship between expecta- 
tions-driven boom and bust cycles in house prices and finan- 
cial market conditions using a model of a small open economy 
that experiences temporary high income growth of uncertain 
duration. The model suggests that household expectations of 
strong future house prices during the high-growth period and 
the subsequent correction in those expectations at the end of 
the period can generate a boom and bust cycle in house 
prices. The model indicates that the supply of credit from 
international financial markets plays an important role in 
boom and bust cycles by meeting the strong demand for credit 
during the boom period. Higher loan-to-value ratios for mort- 
gages amplify the cycles by fuelling mortgage growth during 
the boom period, which results in more liquidation of housing 
collateral to service larger mortgage repayments when house 
prices drop. 


Recent events in financial markets have underlined the impor- 
tance of analyzing the link between the financial health of 
banks and real economic activity. The second article, The Role 
of Bank Capital in the Propagation of Shocks, by Césaire Meh and 
Kevin Moran, summarizes their construction of a dynamic 
general-equilibrium model in which the balance sheets of 
banks affect the propagation of shocks. The model is used to 
conduct quantitative experiments on the economy's response 
to technology and monetary policy shocks, as well as to dis- 
turbances originating within the banking sector. The authors 
find that well-capitalized banks increase an economy's ability 


to absorb shocks and, in doing so, affect the conduct of mone- 


tary policy. The model is also used to shed light on the ongoing 
debate over the regulation of bank capital. 


The final article, Good Policies or Good Fortune: What Drove the 
Compression in Emerging-Market Spreads ?, by Philipp Maier and 
Garima Vasishtha, examines the factors influencing the move- 
ments in the yield spreads on emerging-market bonds from 
1998 to 2007 for a set of 20 countries. The authors use factor 
analysis to study the extent to which emerging-market bond 
spreads are driven by global factors, as opposed to country- 
specific macroeconomic fundamentals. Using data on differ- 
ent U.S. asset classes, they identify a common factor linked to 
global financial conditions. They use this factor in a panel-esti- 
mation framework to assess its importance, relative to 
improved macroeconomic fundamentals, in explaining the fall 
in spreads. They find that the common factor is not responsi- 
ble for the reduced spreads. Instead, strong macroeconomic 
fundamentals, including lower inflation and lower debt, 
enabled emerging markets to attract financing at favourable 
rates. = 
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A Model of Housing Boom and Bust in a Small Open Economy 


Hajime Tomura 


The recent financial turmoil in the United States has clearly 
demonstrated that an unexpected decline in house prices fol- 
lowing a strong housing boom can destabilize the financial 
system, Causing negative spillovers to the rest of the economy. 
Given the potentially significant impact of fluctuating house 
prices on the financial system, it is important for central banks 
to enhance their understanding of boom and bust cycles in the 
housing market. 


This article summarizes Tomura (2008), which considers a 
possible relationship between boom and bust cycles in house 
prices and household expectations of income growth, using a 
small-open-economy model for the Canadian economy. The 
model highlights the development of household expectations 
during a period of high household income growth when house- 
holds are uncertain about the period's duration. During the 
high-growth period, uncertainty prompts households to 
expect that their income growth will continue to be high in the 
next period with some probability. When the high-growth 
period ends, however, households correct their expectations. 
Since house prices reflect household expectations, a boom 
and bust cycle in house prices emerges. The amplitude of the 
cycle is found to be dependent on financial market conditions. 


Zeira (1999) analyzes a similar scenario for stock market 
boom and bust cycles, using a partial-equilibrium model with 
an exogenous real interest rate. Tomura (2008) considers a 
macroeconomic model incorporating house prices and an 
endogenous domestic real interest rate, and analyzes the role 
of financial markets in housing-market dynamics. The model 
highlights an improvement in the terms of trade as the source 
of high household income growth, based on Canada’s experi- 
ence in the past decade. 


THE MobEL 


In the model, the domestic economy (Canada) trades with the 
rest of the world. The relative price of exports to imports (i.e., 
the terms of trade) is determined in world markets and is not 


influenced by the volume of trade that flows in and out of the 
domestic economy. This assumption reflects the real-world 
situation, in which the prices of Canadian exports and imports 
are largely determined by demand and supply in world mar- 
kets. The model also assumes that the terms of trade improve 
for an unknown period of time, moving towards a higher but 
unknown level that will persist in the long run. This assump- 
tion is based on the steady improvement in Canada’s terms of 
trade since 2000 and the observation that Canada’s terms of 
trade have occasionally experienced permanent shifts since 
1970. The model introduces uncertainty regarding the dura- 
tion of the transition period, since it is difficult for households 
to predict exactly when the terms of trade will stabilize at their 
new long-run level. 


An improvement in the terms of trade raises the trading value 
of the domestic economy's output, and the resulting rise in 
purchasing power for imported goods increases real house- 
hold income. Hence, when the terms of trade improve towards 
a new long-run level, the growth of household income is tem- 
porarily accelerated. 


In the domestic economy, firms produce goods by employing 
labour and capital, which are, respectively, supplied and 
owned by households. The products of domestic firms can be 
sold domestically or exported abroad. There are two types of 
households in the economy: homebuyers who finance their 
housing investments through mortgages, and those who make 
mortgage loans to the homebuyers. When homebuyers take 
mortgage loans, they make down payments to satisfy the 
loan-to-value ratio required by lenders. Homebuyers and 
lenders can be thought of as young and old households, 
respectively. 


Households can lend and borrow in international financial 


markets at a given world real interest rate.' Thus, international 


1. The model simplifies the analysis by abstracting from the role of financial inter- 
mediaries in financial markets. 
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financial markets absorb excess credit supply and demand in 
the domestic financial market. Households incur a cost to 
transact in international financial markets. This cost repre- 
sents various “frictions” that hamper smooth international 
financial transactions, such as country-specific interest premi- 
ums, the cost of complying with financial regulations, and 
transactions costs across borders. 


Main RESULTS 


There are two main results. First, in a period of high household 
income growth driven by improved terms of trade, households 
expect the high income growth to continue in the next period 
with some probability, since they do not know exactly when 
the period of high income growth will end. Current real house 
prices rise on these expectations, since households anticipate 
that demand for housing will rise with income. When the 
period of high income growth ends, however, households cor- 
rect their expectations, and real house prices drop abruptly. 


The second result concerns the role of financial markets in the 
formation of boom and bust cycles. During the period of high 
household income growth, the expected high future income 
lessens the need for households to save to support future con- 
sumption. If the cost of access to international financial mar- 
kets is high, then the shortage in the supply of domestic credit 
raises the domestic real interest rate so strongly that it offsets 
the effect of expected high future house prices on current house 
prices, as illustrated by a simplified house-price equation: 


Current real house price 


= |mputed rent + Expected future real house price © 
1+ Real interest rate 


This equation implies that if the real interest rate moves in 
concert with expected future house prices, then current house 
prices become insensitive to expected future house prices. In 
this case, real house prices rise during the period of high 
household income growth, since income growth increases 
housing demand and thus imputed rent, but the correction of 
household expectations at the end of the high-growth period 
does not cause a fall in real house prices. 


On the other hand, if the cost of access to international finan- 
cial markets is low, then capital inflows from international 
financial markets offset the shortage in domestic credit sup- 
ply. Fluctuations in the domestic real interest rate are conse- 
quently attenuated, and current real house prices become 
sensitive to expected future real house prices. At the same 
time, the stabilized real interest rate lets household mortgages 
grow strongly during the housing boom. Mortgage growth 
becomes even stronger when the loan-to-value ratio in the 
residential mortgage market is high, since higher loan-to- 
value ratios allow borrowers to increase their loans when 
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house prices rise. The strong mortgage growth fuels the hous- 
ing boom while, at the same time, the financial position of 
households becomes more fragile as leverage increases. This 
development exacerbates the housing bust, since more hous- 
ing collateral must be liquidated to service larger mortgage 
repayments when house prices drop. 


With realistic parameter values, the model does not fully 
explain the typical magnitude of housing-market boom and 
bust cycles. Thus, the mechanism described above is comple- 
mentary to other possible contributors to boom and bust 
cycles in the housing market. 


CONCLUSIONS 


Using a macroeconomic model of a small open economy, the 
author analyzes a possible linkage between household expec- 
tations and housing-market dynamics when the duration of a 
period of high household income growth is uncertain. The 
model suggests that financial market conditions that deter- 
mine the financing cost of mortgage loans and, hence, mort- 
gage growth, play an important role in the linkage. The policy 
implication of the model is that monitoring joint developments 
in the real interest rate and in household expectations during 
housing booms is important in assessing the risk of future 
housing-market crashes caused by corrections in household 
expectations. 
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The Role of Bank Capital in the Propagation of Shocks 


Césaire Meh (Bank of Canada) and Kevin Moran (Université Laval) 


The balance sheets of banks worldwide have recently come 
under stress, as significant asset writedowns led to sizable 
reductions in bank capital. This appears to have generated a 
“credit crunch” in countries (such as the United States) where 
banks cut back on lending and firms found it harder to obtain 
external financing. This situation raised concerns that eco- 
nomic activity would be undermined. This has boosted inter- 
est in a quantitative model of the business cycle that can be 
used to analyze the interactions between bank capital, bank 
lending, economic activity, and monetary policy. Most macro- 
economic models do not take into account the financial health 
of financial intermediaries. Meh and Moran (2008) take an 
important first step in this direction by developing a dynamic 
general-equilibrium model in which the link between bank 
capital and macroeconomic performance is significant. The 
simple model features an endogenous capital-adequacy ratio 
instead of an exogenous regulatory requirement, and is used 
to shed light on the ongoing debate on the regulation of bank 
capital. 


MOobDEL AND METHODOLOGY 


In our working paper, we develop a monetary macroeconomic 
model in which the condition of bank balance sheets has 
important effects on economic outcomes. The model includes 
several nominal and real frictions, in the spirit of state-of-the- 
art monetary models, but departs from those in the literature 
by accounting for the role of bank capital in the amplification 
and propagation of shocks. 


The optimal financial contracting arrangement builds on the 
theoretical work of Holmstrom and Tirole (1997). Banks inter- 
mediate funds between investors/depositors, who are the 
ultimate lenders, and firms, who are the ultimate borrowers. 
A key function of banks is to monitor firms on behalf of inves- 
tors/depositors. The intermediation process is complicated 
by two sources of moral hazard (owing to asymmetric infor- 
mation): the first affects the relationship between banks and 
firms, and arises because firms may not exert an optimal level 


of effort, since effort is costly and not publicly observable. To 
mitigate this problem, banks can monitor the behaviour of 
firms and require that they invest their own funds in the 
projects. 


The second source of moral hazard influences the link between 
banks and investors and stems from the fact that banks, to 
which investors delegate the monitoring of firms, may not pro- 
vide the optimal intensity of monitoring, since monitoring is 
costly and not publicly observable. In response, investors will 
provide loanable funds only to banks that are well capitalized. 
All things being equal, higher bank capital lessens the moral 
hazard problem between banks and investors and increases 
the ability of banks to attract loanable funds. In addition, rais- 
ing new bank capital is costly, and this implies that in the short 
run, bank capital is determined mainly by earnings. In the 
model, the overall effects of shocks depend on the relative 
amount of bank capital and on the net worth of firms. 


The mechanism through which bank capital affects the propa- 
gation of shocks can be illustrated with the following example. 
A negative shock to aggregate productivity reduces the profit- 
ability of firms, making lending to them less attractive. Banks 
thus find it harder to attract loanable funds from investors. To 
compensate, they must finance a larger share of investment 
projects from their own capital, which increases their capital- 
adequacy ratio. Since bank capital cannot be quickly adjusted 
in the short run, bank lending decreases significantly, as does 
aggregate investment. This sets the stage for second-round 
effects in subsequent periods, in which lower investment leads 
to lower bank earnings and net worth, further decreasing the 
bank's ability to attract loanable funds and provide external 
financing to support economic activity. 


MAIN FINDINGS 


Our main findings can be summarized as follows. First, we 
show that in economies with well-capitalized banks, the eco- 
nomic downturn following a negative shock to productivity is 
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muted, and banks are better able to provide funding. This 
moderates the response in aggregate investment and output. 
In turn, inflationary pressures resulting from adverse shocks 
are subdued when banks are well capitalized, reducing the 
response required from monetary authorities. These results 
support the long-held view that an economy with a well- 
capitalized banking sector is more resilient to shocks. 


Second, we find that sudden exogenous shortages in bank 

capital have a prolonged negative impact on the real economy. 
The source of this deterioration in the balance sheets of banks 
is unspecified but could arise from severe weakness in a spe- 
cific sector or foreign market where banks are heavily involved. 


Third, the model predicts that banks must satisfy market- 
determined capital-adequacy ratios. Interestingly, whether or 
not these capital-adequacy ratios are procyclical depends on 
the source of the shocks. Specifically, after an erosion of bank 
capital caused by unexpected loan losses, the capital-adequacy 
ratio decreases (i.e., is procyclical), suggesting a possible 
motivation for allowing banks to hold less capital in reces- 
sions. During such episodes, banks have a greater incentive to 
monitor because of the scarcity of bank capital. This lessens 
the moral hazard problem between banks and investors and is 
reflected in a decline in the capital-adequacy ratio. 


After a negative shock to aggregate productivity, however, 
these capital ratios increase (i.e., are countercyclical), sug- 
gesting the need for tighter banking standards in economic 
downturns. A negative productivity shock decreases overall 
returns to lending and intensifies the moral hazard problem. 
Thus, to provide banks with the right incentives for monitor- 
ing, investors will lend funds only to banks with higher capital- 
adequacy ratios. 


Poticy DiscussiON 


Our simple model does not provide a direct motivation for 
regulating capital-adequacy ratios. In this model, the market 
provides the proper level of discipline. If the regulator is 
viewed as a representative of investors/depositors, however, 
our results have some bearing on the ongoing debate about 
regulating capital-adequacy ratios. 


A widespread concern about the new capital-adequacy regu- 
lation, known as Basel Il, is that it might force banks to restrict 
their lending when the economy is facing a recession and thus 
worsen economic downturns. Our model sheds some light 
on this concern and argues that the desirable cyclicality of 
capital-adequacy ratios depends on the source of economic 
fluctuations. 


The model suggests that regulated capital-adequacy ratios 
should decrease if the downturn is driven by an unexpected 
shock to the banking sector, since the market-determined 
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capital-adequacy ratio falls in response to a shock hitting that 
sector. Imposing Basel ||-type regulation would inhibit this 
response and thus exacerbate the negative effects of the 
credit crunch on the whole economy. 


On the other hand, our analysis suggests that regulatory capi- 
tal ratios should increase, following aggregate productivity 
shocks, in agreement with the spirit of Basel II, since the mar- 
ket-determined capital-adequacy ratio rises when an adverse 
productivity shock hits the economy. Under this interpreta- 
tion, the regulatory authority may not need to decrease the 
capital-adequacy requirement even if the banking sector is 
experiencing difficulties. 


CONCLUSIONS 


Our work makes two key contributions: (i) a macroeconomic 
model that takes into account real-financial linkages by explic- 
itly modelling the link between bank capital (the health of the 
banking sector), real activity, and monetary policy; and (ii) the 
model contributes to financial stability research by clarifying 
the ongoing debate about the regulation of capital-adequacy 
ratios. 


More generally, this work points to the economic benefits of 
well-capitalized banks (high capital-adequacy ratios) and to 
the need for flexibility in capital-adequacy regulation. 
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Good Policies or Good Fortune: What Drove the Compression in Emerging- 


Market Spreads? 


Philipp Maier and Garima Vasishtha 


Sovereign spreads for emerging markets have fallen consider- 
ably over the past five years. In 2007, the EMBI Global Com- 
posite declined to the lowest level ever recorded, and even 
though emerging-market spreads have risen during the recent 
financial turmoil, they have remained well below their histori- 
cal averages. It is important to consider whether this relative 
stability on the part of emerging markets will be sustained. 


Two hypotheses have been advanced to explain the compres- 
sion in emerging-market spreads. First, since the Asian crisis, 
many countries have strengthened their macroeconomic pol- 
icy frameworks and have undertaken structural reforms. Con- 
sequently, macroeconomic outcomes in terms of growth and 
inflation have improved greatly, resulting in a reduction in 
spreads on emerging-market debt. The second explanation, 
while acknowledging the improvements in macroeconomic 
policies and outcomes, notes that risk spreads have fallen 
globally for virtually all asset classes, not just for emerging- 
market debt. This could indicate that other factors besides 
country fundamentals are responsible for the sharp fall in risk 
premiums. Specifically, it has been argued that high prices for 
energy and non-energy commodities, and favourable global 
financial conditions—characterized by low interest rates and 
low volatility in stock markets in advanced economies, as well 
as an abundant supply of liquidity—have fuelled the compres- 
sion of spreads. Hence, it has been argued that the compres- 
sion in spreads on emerging-market debt is primarily driven by 
exogenous factors, such as changes in the willingness of inter- 
national investors to hold risky assets. 


Against this backdrop, our study (Maier and Vasishtha 2008) 
examines the factors influencing movements in the yield 
spreads on emerging-market debt from 1998 to 2007! This 
issue is addressed in two stages. First, factor analysis is used 
to examine the degree to which spreads in different asset 


1. Our choice of this time period is driven by the availability of data. The sample 
comprises Argentina, Brazil, Bulgaria, Chile, China, Colombia, Ecuador, Hun- 
gary, Malaysia, Mexico, Morocco, Panama, Peru, the Philippines, Poland, Rus- 
sia, South Africa, Thailand, Turkey, and Venezuela. 


classes exhibit similar patterns. Second, we use the common 
factor (computed from the first stage) in a panel framework to 
analyze the degree to which the narrowing in spreads is driven 
by better macroeconomic fundamentals. 


METHODOLOGY 


In a seminal work in the literature on lending behaviour in 
international markets, Edwards (1984) derives the following 
relationship for sovereign spreads: 


K 
log(s; ) = ee x BX, ‘haa (1) 
[| 


wheres. , is the yield spread for country 7 at time 7, @; is an 
intercept coefficient, By denotes the slope coefficients, X;, 
denotes K macroeconomic fundamentals, and Ey is an iid. 
error term. 


Our aim is to analyze the effect of global conditions, along 
with macroeconomic fundamentals, on sovereign spreads. 

To this end, we use factor analysis, a statistical technique used 
to detect structure in relationships between variables 

(Tsay 2005). A simple way to think about a principal factor is 
that it represents a pattern in the data that is observed in all 
countries or variables over which the principal factor is esti- 
mated. We estimate two principal-factor models: 


I The first model uses data on different U.S. bond 
classes. The factor extracted from these series is 
labelled the “global factor.” 2 


2. To compute the “global factor,” we use data on investment-grade bonds, high- 
yield bonds, and bonds rated AAA, AA, A, and BBB (all bond-equivalent yields 
to maturity). 
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# Thesecond model uses spread series from individual 
countries. The factor we extract from these series is 
labelled the “emerging-market factor.” 


Having identified these two principal factors, we use them in 
a panel setting to examine their relevance in explaining the 
compression in emerging-market spreads. In the most general 
form, we estimate the following panel specification: 


log(EMBI, , ac 2h ; ply (2) 


YB AXE et > BY, “i 
k 


where EMBI; , denotes the EMBI spreads series for coun- 
try i, and PF. , denotes the principal factors (the global fac- 
tor or the emerging: market factor). nee denotes k 
country-specific exogenous variables, Yi, , denotes / global 
variables, and €; , is a normally distributed error term. The 
country- specific variables used in the estimations include 
GDP growth, inflation, the ratios of short- and long-term debt 
to GDP, exports to GDP, reserves to GDP, and the fiscal bal- 
ance to GDP, etc. The global variables included are oil prices 
and growth in global GDP. 


RESULTS 


Results from the factor analysis show that the global factor 
and the emerging-market factor are quite different. This indi- 
cates that spreads for emerging markets reflect distinct devel- 
opments, suggesting that improvements in the macroeconomic 
fundamentals in emerging markets may have played an impor- 
tant role in explaining the compression in spreads. 


Panel estimations reveal that changes in emerging-market 
spreads are positively related to the global factor, but the mag- 
nitude of the global factor is too small to account for the large 
compression in spreads. Similar results are found for the 
emerging-market factor. Our results suggest that the reduc- 
tion in inflation, but also higher GDP growth, lower long-term 
debt-to-GDP ratios, and lower budget deficits, are associated 
with the reduction in spreads. Lastly, we find that oil prices 
and global GDP growth are also associated with the reduction 
in spreads, and so are institutional improvements, such as the 
adoption of inflation targeting. 


Our results support the hypothesis that strong macroeco- 
nomic fundamentals were a key factor in enabling emerging 
markets to attract financing at favourable rates. Similar find- 
ings are reported for sovereign credit ratings by Butler and 
Fauver (2006), and for gross debt issuance by Fostel and 
Kaminsky (2007), although the latter study finds that favour- 
able global economic conditions have started to play an 
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important role since 2003. Our results highlight the impor- 
tance of macro fundamentals in determining sovereign 
spreads, which, in turn, provides an explanation as to why the 
effect of the recent credit market turmoil on emerging-market 
spreads has been relatively contained. 
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